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PREFACE

This report was prepared by personnel of the Minnesota
district of the Water Resources Division of the U.S. Geological
Survey under the supervision of D. R. Albin, District Chief,
and J. E. Biesecker, Regional Hydrologist, Northeastern Region.
It was done in cooperation with the State of Minnesota and with
other agencies.

. This report is one of a series issued by State. General
direction for the series is by J. S. Cragwall, Jr., Chief
Hydrologist, U.S. Geological Survey, and G. W. Whetstone,
Assistant Chief Hydrologist for Scientific Publication and
Data Management.

Data for Minnesota are in two volumes as follows:

Volume 1, Great Lakes and Souris-Red-Rainy River
Basins

Volume 2. Upper Mississippi and Missouri River
Basins
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VI SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER, FOR
WHICH RECORDS ARE PUBLISHED

Letter after station name designates type of data: (d) discharge, (e) chemical, (b) biological,
(m) mierobiologieal, (t) water temperature, (s) sediment
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SURFACE-WATER STATIONS, IN DOWNSTREAM ORDER-~Continued

RIVER BASIN-~Continued

MINNESOTA
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Minnesota
Mississippi
Mississippi
Mississippi
Mississippi

ST. CROIX

River
River
River
River
River
RIVER

at
at
at
at
at

Ft. Snelling State Park, at St. Paul (C)eeeeecececscccasssscacnnscnce
St. Paul (d,C,b,t,8)icturecssvcvvcsvsscesssosevoressscsasssssssssascns
Industrial Molasses at St. Paul (Cyt)eeceeececcsoccnencoconcesnaessss
Grey Cloud Island near Cottage Grove (C,t)ieecceuisevcencennsesccncens
lock and dam 2 at Hastings (C,t)cevecocscocnososeecnccsanosccnssocnans

BASIN

St. Croix

River:

Kettle River:
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Snake River near Pine City (d,C)eeeseceacacecsssssscascssosssscssssscnsssosotonosonase
near LindsStrom (d).eeeevecesessesasssssscsossonosssssassassnsasssssenans

Sunrise

St. Croix
St. Croix
St. Croix
St. Croix
Mississippi
Mississippi

River
River
River
River
River
River
River

at
at
at
at
at
at

St. Croix Falls, WI (d,e,b,t,8)ceeacccceccsenscntcncesencnnscnonossas
StillWater (@) eueeeuiensaseroceossassossossnssansensonsasssasssnsosss
AFEON (CyE)eeeceonssnsesoconsssonencsasasosssnosssssesnsanansasannsnses
Prescott, WL (C)iceeesesceasseseacsvencosnoococosssesscsssoenssesanne
Prescott, WI (d)eeiereceasenersansoeossssessososossstsnsnssasassssanse
lock and dam 3, near Red Wing (C,E)eceeccesccecncacsanccnencnacnaness
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VIII GROUND~WATER WELLS, BY COUNTY, FOR WHICH RECORDS ARE PUBLISHED~-Continued

CHISAGO
Well 33427.20bDC2c usececsensaesensnsesssssoasnssoneassosessnasssssnsassossesssasssssnsssas
WEll 35.271.26bDCC Teeueeasessonsasasscseccasssssssssasacssasasaensnsasssassassessansssonas
CROW WING
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Well 29.24.6CCC e ueaseeesessosossoasosonsssosssssossssossssssassssosssassssssnnsssssnsae
Well 29.24.23CCD 24 ceutuevensconesasesasccsasscesoscasossssssseasasssssssesssosssesasssnsnss
Well 29.24.278bA e caeeueotvoressssaasossssonsocsossssaseosssasnssnonsnsssesssssssssssnsas
WEell 1717 .271¢716CCa .0 0eesasaonoessesosasassenvasseranssasssssnsssssssasssssssasssosnsonanses
Well 1
Well 11
Well 118,271,700 T eeceuscussessenssocenssoesonsanesssosssstosasssessansaosssosnssansanes
11
11
1

T 1T eT8abb T et etneeneseecsossnsseseoensassassossssssassonmesossanssassnsssnsssnanses
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WATER RESOURCES DATA FOR MINNESOTA, 1977
INTRODUCTION

Water resources data for the 1977 water year for Minnesota consist of records of stage,
discharge, and water quality of streams; stage, contents, and water quality of lakes and reservoirs;
and water levels and water quality of ground water. This report, in two volumes, contains discharge
records for 66 gaging stations; stage and contents for 9 lakes and reservoirs; water quality for
36 gaging stations, 5 partial-record stations, 27 lakes, and 15 wells; and water levels for 92
observationwells. Also included are 102 crest~stage partial-record stations and 64 low-flow partial-
record stations. Additional water data were collected at various sites, not involved in the systematic
data collection program, and are published as miscellaneous measurements. These data represent
that part of the National Water Data System collected by the U.S. Geological Survey and cooperat-
ing State and Federal agencies in Minnesota.

Records of discharge or stage of streams, and contents or stage of lakes and reservoirs were
first published in a series of U.S. Geological Survey water-supply papers entitled "Surface Water
Supply of the United States." Through September 30, 1960, these water-supply papers were in an
annual series and then in a 5-year series for 1961-65 and 1966-70. Records of chemical quality,
water temperatures, and suspended sediment were published from 1941 to 1970 in an annual series
of water-supply papers entitled "Quality of Surface Waters of the United States." Records of
ground-water levels were published from 1935 to 1974 in a series of water-supply papers entitled
"Ground-Water Levels in the United States." Water-supply papers may be consulted in the libraries
of the prinecipal cities in the United States or may be purchased from Branch of Distribution, U.S.
Geological Survey, 604 South Pickett Street, Alexandria, Virginia 22304.

For water years 1961 through 1974, streamflow data were released by the Geological Survey in
annual reports on a State-boundary basis. Water-quality records for water years 1964 through 1974
were similarly released either in separate reports or in conjunction with streamflow records. Be-
ginning with the 1975 water year, water data for streamflow, water quality, and ground water are
published as an official Survey report on a State-boundary basis. These official Survey reports
carry an identification number consisting of the two letter State abbreviation, the last two digits
of the water year, and the volume number. For example, this report is identified as "U.S. Geological
Survey Water-Data Report MN-77-2." Water-Data reports are for sale by the National Technical
Information Service, U.S. Department of Commerce, Springfield, Virginia 22161.

COOPERATION

The U.S. Geological Survey and organizations of the State of Minnesota have had cooperative
agreements for the systematic collection of streamflow records since 1909, for ground-water levels
since 1948, and for water-quality records since 1952. Organizations that assisted in collecting
data through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division of Waters, by G. D. Seinwill,
director.
Through the Division of Waters
AMAX Incorporated
Buffalo Creek Watershed District
City of Austin
City of Rochester
Morrison County Soil Conservation District
Oglebay Norton Company
Pickands Mather and Company
Hanna Mining Company
United States Steel Corporation
Jones and Laughlin Steel Corporation

Minnesota Department of Transportation, F. D. Marzitelli, succeeded by
James Harrington, commissioner.

Minnesota State Planning Agency, Peter Vanderpoel, director.
Minnesota Department of Health, W. R. Lawson, M.D., commissioner.
Minnesota Pollution Control Agency, Sandra Gardebring, director.

Metropolitan Waste Control Commission of the Twin Cities Area, J. D. Strauss,
chairman.

Douglas County, Wisconsin, Soil and Water Conservation Distriet, Paul Brown,
chairman.

City of Apple Valley, W. E. Branning, mayor.
City of Eagan, H. H. Polzin, mayor.
City of Lakeville, E. J. Mako, mayor.
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Assistance in the form of funds or services was given by the Corps of Engineers, U.S. Army, in
collecting records for 45 gaging stations and 14 water-quality stations published in this report.

Several gaging stations in the Hudson Bay and St. Lawrence River basins were maintained by funds
appropriated to the United States Department of State.

On waters adjacent to the international boundary, certain gaging stations are maintained by the
United States (or Canada) under agreement with Canada (or the United States), and the records are
obtained and compiled in a manner equally acceptable in both countries. These stations are designated
herein as "International gaging stations."”

Assistance in the form of funds or services was given by the U.S. Environmental Protection Agency,
in collecting records for 7 gaging stations in this report.

Some records for the Red River of the North, which border the State on the west, were obtained
at the request of other Federal agencies as a part of the program of the U.S. Department of the
Interior for development of the Missouri River -basin.

ACKNOWLEDGMENT

Minnesota district personnel who contributed significantly to the collection and preparation of
the data in this report were: E. G. Giacomini, chief, hydrologic data section, assisted by C. E.
Cornelius, D. W. Eriecson, J. H. Hess, J. L. Zirbel, M. R. Have, and Alex Brietkrietz.

HYDROLOGIC CONDITIONS

Annual runoff during the 1977 water year was below normal for the southern half of the State.
The third lowest October monthly mean was recorded at the Des Moines River at Jackson (sta. no.
05476000), which 1is located in the southwest area, since 1935, Some recovery from the drought
occurred during May to June in this area but runoff remained below normal at the close of the water
year. Most of the stream shows some recovery from the effect of the drought in the latter part of
the water year but the annual mean runoff remained below normal.

Annual mean streamflow was about 64 percent of normal in the southeast area, 22 percent of
normal in the central area, and 24 percent of normal in the southwest area of the State.

Monthly and annual mean discharge is compared with median discharge for the period 1941-70 at
four representative gaging stations in figures 2 and 3,

Ground-water levels were generally below average throughout the year. Water levels rose during
March to July but remained below average.

Precipitation for October to January and May to July averaged 1 to 2 inches below normal and
for February to April, August and September, 2 inches above normal for the southern half of the
State. On August 30, 1977, 7.3 inches fell in the Twin Cities area resulting in flood damage to
roads and public and private property. '

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data, as used in this report,
are defined below. See also table for converting English units to International System of units (SI)
on the inside of the back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to adepth of 1 foot
and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Adenosine triphosphate (ATP) is the primary energy donor in cellular life process. Its central
role in living cells makes it an excellent indicator of the presence of living material in water.
A measure of ATP therefore provides a sensititve and rapid estimate of biomass. ATP is reported
in micrograms per liter of the original water sample.

Algae aremostly aquatic single-celled, colonial, or multi-celled plants, containing c¢hlorophyll
and lacking roots, stems, and leaves.

Algal growth potential (AGP) is the maximum algal dry weight biomass that can be produced in a
natural water sample under standardized laboratory conditions. The growth potential is the algal
biomass present at stationary phase and is expressed as milligrams dry weight of algae produced per
liter of sample.

Aquifer is a geologic formation, group of formations, or part of a formation that contains suf-
ficient saturated permeable material to yield significant quantities of water to wells and springs.

Artesian means confined and 1is used to describe a well in which the water level stands above
the top of the aquifer tapped by the well. A flowing artesian well is one in which the water level
is above the land surface.

Bacteria are microscopic unicellular organisms, typically spherical, rod like, or spiral and
threadlike in shape, often clumped into colonies. Some bacteria cause disease, others perform an
essential role in nature in the recycling of materials; for example, by decomposing organic matter
into a form available for reuse by plants.
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Total coliform bacteria are a particular group of bacteria that are used as indicators of
possible sewage pollution. They are characterized as aerobic or facultative anaerobic, gram-
negative, nonspore-forming, rod-shaped bacteria which ferment lactose with gas formation within
48 hours at 35°C. 1In the laboratory these bacteria are defined as the organisms which produce
colonies with a golden-green metallic sheet within 24 hours when incubated at 35°C * 1.0°C on
M-Endo medium (nutrient medium for bacterial growth). Their concentrations are expressed as
number of colonies per 100 mL of sample.

Fecal coliform bacteria are bacteria that are present in the intestine or feces of warm-
blooded animals. They are often used as indicators of the sanitary quality of the water. 1In
the laboratory they are defined as all organisms which produce blue colonies within 24 hours
when incubated at 44.5°C * 0.2°C on M-FC medium (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteria found also in the intestine of warmblooded animals.
Their presence in water is considered to verify fecal pollution. They are characterized as gram-
positive, coceci bacteria which are capable of growth in brain-heart infusion broth. 1In the
laboratory they are defined as all the organisms which produce red or pink colonies within 48
hours at 35°C% 1.0°C on M~-FC medium (nutrient medium for bacterial growth). Their concentrations
are expressed as number of colonies per 100 mL of sample.

Bed material is the unconsolidated material of which a streambed, lake, pond, reservoir, or
estuary bottom is composed.

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen, in milligrams
per liter, necessary for the decomposition of organic matter by microorganisms, such as bacteria.

Biomass is the amount of living matter present at any given time, expressed as the mass per unit
area or volume of habitat.

Ash mass is the mass or amount of residue present after the residue from the dry mass
determination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour. ghe
ash mass values of zooplankton and phytoplankton are expressed in grzams per cubic meter (g/m>)
and periphyton and benthic organisms in grams per square meter (g/m<).

Dry mass refers to the weight of residue present after drying in an oven at 60°C for zoo-
plankton and 105°C for periphyton, until the mass remains unchanged. This mass represents the
total organic matter, ash and sediment, in the sample. Dry mass values are expressed in the
same units as ash mass.

Organic_mass or volatile mass of the living substance is the difference between the dry mass
and the ash mass, and represents the actual mass of the living matter. The organic mass is ex-
pressed in the same units as for ash mass and dry mass.

Wet mass is the mass of living matter plus contained water.

Bottom material: See Bed Material.

Cells/volume refers to the number of cells or any organism which is counted by using a microscope
and grid or counting cell. Many planktonic organisms are multicelled and are counted according to
the number of contained cells per sample, usually milliliters (mL) or liters (L).

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for 2% hours.
It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, or about 646,000 gallons or
2,447 cubic meters.

Chemical oxygen demand (COD) is a measure of the chemically oxidizable material in the water,
and furnishes an approximation of the amount of organic and reducing material present. The determined
value may correlate with natural water color or with carbonaceous organic pollution from sewage or
industrial wastes.

Chlorogh%ll refers to the green pigments of plants. Chlorophyll a and b are the two most common
pigments in plants.

Color unit is produced by one milligram per liter of platinum in the form of the chloroplatinate
ion, Color is expressed in units of the platinum-cobalt scale.

Contents is the volume of water in a reservoir or lake. Unless otherwise indicated, volume is
computed on the basis of a level pool and does not include bank storage.

Control designates a feature downstream from the gage that determines the stage-discharge relation
at the gage. This feature may be a natural constriction of the channel, an artificial structure,
or a uniform cross section over a long reach of the channel.

Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water flow-
ing per second from each square mile of area drained, assuming that the runoff is distributed uniformly
in time and area.
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Cubic foot per second (FT3/S, rt3/s) is the rate of discharge representing a volume of 1 cubic
foot passing a given point during 1second and is equivalent to approximately 7.48 gallons per second
or 448.8 gallons per minute or 0.02832 cubic meters per second.

Discharge is the volume of water (or more broadly, volume of fluid plus suspended sediment),
that passes a given point within a given period of time.

Mean discharge (MEAN) is the arithmetic mean of individual daily mean discharges during a
specific period.

Instantaneous discharge is the discharge at a particular instant of time.

Dissolved refers to the amount of substance present in true chemical solution. In practice, how-
ever, the term includes all forms of substance that will pass through a 0.45-micrometer membrane
filter, and thus may include some very small (coloidal) suspended particles. Analyses are performed
on filtered samples.

Diversity index is a numerical expression of evenness .of distribution of aquatic organisms. The
formula for diversity index is:

Where "¢ is the number of individuals per taxon, n is the total number of individuals, and s is the
total number of taxa in the sample of the community. Diversity index values range from zero, when
all the organisms in the sample are the same, to some positive number, when some ar all of the organisms
in the sample are different. ,

Drainage area of a stream at a specified location is that area, measured in a horizontal plane,
enclosed by a topographic divide from which direct surface runoff from precipitation normally drains
by gravity into the river above the specified point. Figures of drainage area given herein include
all closed basins, or noncontributing areas, within the area unless otherwise noted.

Drainage basin is a part of the surface of the earth that is occupied by a drainage system,
which consists of a surface stream or a body of impounded surface water together with all tributary
surface streams and bodies of impounded surface water.

Gage height (G.H.) is the water-surface elevation referred to some arbitrary gage datum. Gage
height is often used interchangeably with the more general term "stage," although gage height is
more appropriate when used with a reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or resernvoir where systematic
observations of hydrologic data are obtained. |

Hardness of water is a physical-chemical characteristic that is commonlf‘recognized by the in-
creased quantity of soap required to produce lather. It is attributable to the presence of alkaline
earths (principally calcium and magnesium) and is expressed as equivalent calcium carbonate (CaCO3).

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or
distinct hydrologic feature as delineated by the Office of Water Data Coordination on the State
Hydrologic Unit Maps; each hydrologic unit is identified by an 8-digit number.

Metamorphic stage refers to the stage of development that an organism exhibits during its
transformation from an immature form to an adult form. This developmental process exists for most
insects, and the degree of difference fromthe immature stage to the adult form varies from relatively
slight to pronounced, with many intermediates. Examples of metamorphic stages of insects are egg-
larva-adult or egg-nymph-adult. o

Methylene blue active substance (MBAS) is a measure of apparent detergent‘ This determination
depends on the formation of a blue color when methylene blue dye reacts w1th synthetic detergent
compounds.

Micrograms per gram (ug/g) is a unit expressing the concentration of a chémical element as the
mass (micrograms) of the element sorbed per unit mass (gram) of sediment.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration of chemical consitit-
uents in solution as mass (micrograms) of solute per unit volume (liter) of water. One thousand
micrograms per liter is equivalent to one milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical con-
stituents in solution. Milligrams per liter represent the mass of solute per unit volume (liter)
of water. Concentration of suspended sediment also is expressed in mg/L, and is based on the mass
of sediment per liter of water-sediment mixture.

Organism is any living entity, such as an insect, phytoplankter, or zooplankter.
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Organism count/area refers to the number of organisms collegted and enumerated in a sample and
adjusted to the number per area habitat, usually square meters (m“), acres, or hectares. Periphyton
benthie organisms, and macrophytes are expressed in these terms.

Organism count/volume refers to the number of organisms collected and enumerated in a sample
and adjusted to the number per sample volume, usually milliters (mL) or liters (L). Numbers of
planktonic organisms can be expressed in these terms.

Total organism count is the total number of organisms collected and enumerated in any
particular sample.

Partial-record station is a particular site where limited streamflow and/or water-quality data
are collected systematically over a period of years for use in hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of suspended sediment or bed material
determined by either sieve or sedimentation methods. Sedimentation methods (pipet, bottom-withdrawal
tube, visual-accumulation tube) determine fall diameter of particles in either distilled water
(chemically dispersed) or in native water (the river water at the time and point of sampling).

Particle-size classification used in this report agrees with recommendations made by ‘the
American Geophysical Union Subcommittee on Sediment Terminology.

The classification is as follows:

Classification Size (mm) Method of analysis
ClaYeeneaennss 0.00024 ~ 0.004 Sedimentation.
Silteeveasnnes 004 - .062 Sedimentation.
Sand..cecscenns .062 - 2.0 Sedimentation or sieve.
Gravel..ceoase 2.0 ~ 64.0 Sieve.

The particle-size distributions given in this report are not necessarily representative of all
particles in transport in the stream. Most of the organic material is removed and the sample is
subjected to mechanical and chemical dispersion before analysis in distilled water. Chemical
dispersion is not used for native-water analysis.

Percent composition is a unit for expressing the ratio of a particular part of a sample or
population to the total sample or population, in terms of types, numbers, mass or volume.

Periphyton is the assemblage of microorganisms attached to and growing upon solid surfaces.
While primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and
other small organisms. Periphyton is a useful indicator of water gquality.

Pesticides are chemical compounds used to control undesirable plants and animals. Major cat-
egories of pesticides include insecticides, miticides, fungicides, herbicides, and rodenticides.
Insecticides and herbicides, which control insects and plants respectively, are the two categories
reported.

Picocurie (PC, pCi) is one trillionth (1 x 10~12) of the amount of r-a%oactivity represented by
a curie (Ci). A curie is the amount of radioactivity that yields 3.7 x 10 radiocactive disintegra-
tions per second. A picocurie yields 2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in the
open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscopic and their
movement is subject to the water currents. Phytoplankton growth is dependent upon solar
radiation and nutrient substances. Because they are able to incorporate as well as release
materials to the surrounding water, the phytoplankton have a profound effect upon the quality
of the water. They are the primary food producers in the aquatic environment, and are commonly
known as algae.

Blue~green algae are a group of phytoplankton organisms having a blue pigment, in
addition to the green pigment called chlorophyll. Blue-green algae often cause nuisance
conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell. Their con-
centrations are expresssed as number of cells/mlL of sample.

Green algae have chlorophyll pigments similar in color to those of higher green
plants. Some forms produce algal mats or floating "moss™ in lakes. Their concentrations
are expressed as number of cells/mL of sample.

Zooplankton is the animal part of the plankton. Zooplankton are capable of extensive
movements within the water column, and are often large enough to be seen with the unaided eye.
Zooplankton are secondary consumers feeding uponbacteria, phytoplankton, and detritus. Because
they are the grazers in the aquatic environment, the zooplankton are a vital part of the aquatic
food web. The zooplankton community is dominated by small crustaceans and rotifers.
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Polychlorinated biphenyls (PCBs) are industrial chemicals that are mixtures of chlorinated
biphenyl compounds having various percentages of chlorine. They are similar in structure to
organochlorine insecticides.

Primary productivity is a measure of the rate at which new organic matter is formed and accumulated
through photosynthetic and chemosynthetic activity of producer organisms (chiefly green plants). The
rate of primary production is estimated by measuring the amount of oxygen released (oxygen method) or
the amount of carbon assimilated by the plants (carbon method).

Milligrams of carbgn per area or volume per unit time [mg C/(m? time) for periphyton and
macrophytes and mg C/(m> time)] for phytoplankton are units for expressing primary productivity.
They define the amount of carbon dioxide consumed as measured by radiocactive carbon (carbon 14).
The carbon 14 method is of greater sensitivity than the oxygen 1light and dark bottle method, and
is preferred for use in unenriched waters. Unit time may be either the hour or day, depending on
the incubation period.

Milligrams of oxygen per area or volume per unit time [mg 09/(]“2 time) for periphyton and
macrophytes and mg 0-/(m° time)] for phytoplankton are the units for expressing primary pro-
ductivity. They define production and respiration rates as estimated from changes in the measured
dissolved oxygen concentration. The oxygen light and dark bottle method is preferred if the rate
of primary production is sufficient for accurate measurements to be made within 24 hours. Unit
time may be either the hour or day, depending on the incubation period.

Runoff in inches (IN, in) shows the depth to which the drainage area would be covered if all the
runoff for a given time period were uniformly distributed on it.

Sediment is solid material that originates mostly from disintegrated rocks and is transported by,
suspended in, or deposited fromwater; it includes chemical and biochemical precipitates and decomposed
organic material, such as humus. The quantity, characteristics, and cause of the occurrence of sediment
in streams are influenced by environmental factors. Some major factors are degree of slope, lengthof
slope, soil characteristics, land usage, and quantity and intensity of precipitation.

Suspended sediment is the sediment that at any given time is maintained in suspension by
the upward components of turbulent currents or that exists in suspension as a colloid.

Suspended-sediment concentration is the velocity-weighted concentration of suspended sediment
in the sampled zone (from the water surface to a point approximately 0.3 ft above the bed) ex-
pressed as milligrams of dry sediment per liter of water-sediment mixture (mg/L).

Suspended-sediment discharge (tons/day) is the rate at which dry weigiut of sediment passes
a section of a stream or is the quantity of sediment, as measured by dry w¢igh’c or volume, that
passes a section in a given time. It is computed by multiplying discharge times mg/L times
0.0027. "

Suspended-sediment load is quantity of suspended sediment passing a $éction in a specified
period.

Total sediment discharge (tons/day) is the sum of the suspended-sediment discharge and the
bed-locad discharge. It is the total quantity of sediment, as measured by dry weight or volume,
that passes a section during a given time.

Mean concentration is the time-weighted concentration of suspended sediment passing a
stream section during a 24-hour day.

Solute is any substance derived from the atmosphere, vegetation, soil, or rocks that is dissolved
in water.

Specific conductance is a measure of the ability of a water to conduct an electrical current.
It is expressed in micromhos per centimeter at 25°C. Specific conductance is Irelated to the type
and concentration of ions in solution and can be used for approximating the dissolved-solids content
of the water. Commonly, the concentration of dissolved solids (in milligramsiper liter) is about
65 percent of the specific conductance (in micromhos). This relation is not constant from stream
to stream, and it may vary in the same source with changes in the composition of the water.

Stage-discharge relation is the relation between gage height (stage) and volume of water per
unit of time, flowing in a channel.

Streamflow is the discharge that occurs in a natural channel. Although the term "discharge" can
be applied to the flow of a canal, the word "streamflow" uniquely describes the discharge in a surface
stream course. The term "streamflow" is more general than "runoff" as streamflow may be applied to
discharge whether or not it is affected by diversion or regulation.

Substrate is the physical surface upon which an organism lived.

Natural substrates refers to any naturally occurring emersed or submersed solid surface,
such as a rock or tree, upon which an organism lived. '
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Artificial substrate is a device which is purposely placed in a stream or lake for coloni-
zation of organisms. The artificial substrate simplifies the community structure by standardizing
the substrate from which each sample is taken. Examples of artificial substrates are basket
samplers (made of wire cages filled with clean streamside rocks) and miltiplate samplers (made
of hardboard) for benthic organism collection, and plexiglass strips for periphyton collection.

Surface area of a lake is that area outlined on the latest U.S.G.S. topographic map as the boundary
of the lake and measured by a planimeter in acres. Inlocalities not covered by topographic maps, the
areas are computed fromthe best maps available at the time planimetered. All areas shown are those
for the stage when the planimetered map was made.

Surficial bed material is that part (0.1 to 0.2 ft) of the bed material that is sampled using
U.S. Series Bed-Material Samplers.

Suspended (as used in tables of chemical analyses) refers to the amount (concentration) of the
total concentration in a water-sediment mixture. The water-sediment mixture is associated with (or
sorbed on) that material retained on a 0.45 micrometer filter.

Taxonomy is the division of biology concerned with the classification and naming of organisms.
The classification of organisms is based upon a hierarchical scheme beginning with Kingdom and ending
with Species at the base. The higher the classification level, the fewer features the organisms have
in common. For example, the taxonomy of a particular mayfly, Hexagenia limbata is the following:

Kingdom.eeevesevsessessoAnimal
Phylum...v.eeeese....Arthropoda
ClasSS.seseseseressascssslnsects
Order............Ephemeroptera
Family...seees....Ephermeridae

Genus......es........Hexageria
Species......Hexagenia limbata

Time-weighted average is computed by multiplying the number of days in the sampling period by
the concentrations of individual constituents for the corresponding period and dividing the sum of
the products by the total number of days. A time-weighted average represents the composition of
water that would be contained in a vessel or reservoir that had received equal quantities of water
from the stream each day for the year.

Tons per acre-foot indicates the dry mass of dissolved solids in 1 acre-foot of water. It is
computed by multiplying the concentration in milligrams per liter by 0.00136.

Tons Eer day is the quantity of substance in solution or suspension that passes a stream section
during a 24-<hour day.

Total load (tons) is the total quantity of any individual constituent, as measured by dry mass
or volume, that is dissolved in a specific amount of water (discharge) during a given time. It is
computed by multiplying the total discharge, times the mg/L of the constituent, times the factor
0.0027, times the number of days.

Weighted average is used in this report to indicate discharge-weighted average. It is computed
by multiplying the discharge for a sampling period by the concentrations of individual constituents
for the corresponding period and dividing the sum of the products by the sum of the discharge. A
discharge-weighted average approximates the composition of water that would be found in a reservoir
containing all the water passing a given location during the water year after thorough mixing in the
reservoir.

WRD is used as an abbreviation for "Water-Resources Data" in the REVISED RECORDS paragraph to
refer to State annual basic=-data reports published before 1975.

WSP is used as an abbreviation for "Water-Supply Paper" in references to previously published
reports.

DOWNSTREAM ORDER AND STATION NUMBER

Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is in
a downstream direction along the main stream. A1l stations on a tributary entering upstream from
a main-stream station are listed before that station. A station on a tributary that enters between
two main~stream stations is listed between them. A similar order is followed in listing stations
on first rank, second rank, and other ranks of tributaries. The rank of any tributary on which a
station is situated with respect to the stream to which it is immediately tributary is indicated by
an indention in a list of stations in the front of the report. Each indention represents one rank.
This downstream order and system of indention show which stations are on tributaries between any two
stations and the rank of the tributrary on which each station is situated.

As an added means of identification, each hydrologic station and partial-record station has
been assigned a station number. These are in the same downstream order used in this report. In
assigning station numbers, no distinction is made between partial-record stations and other stations;
therefore, the station number for a partial-record station indicates downstream-order position in
a list made up of both types of stations. Gaps are left in the series of numbers to allow for new
stations that may be established; hence, the numbers are not consecutive. The complete 8-digit
number for each station such as 03041000, which appears just to the left of the station name, includes
the 2-digit part number "03" plus the 6-digit downstream order number "041000".
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NUMBERING SYSTEM FOR WELLS AND MISCELLANEOUS SITES

The 8-digit downstream order station numbers are not assigned to wells and miscellaneous sites
where only random water-quality samples or discharge measurements are taken.

The well and miscellaneous site numbering system of the U.S. Geological Survey is based on the
grid system of latitude and longitude. The system provides the geographic location of the well or
miscellaneous site and a unique number for each site. The number consists of 15 digits. The first
6 digits denote the degrees, minutes, and seconds of latitude, the next 7 digits denote degrees,
minutes, and seconds of longitude, and the last 2 digits (assigned sequentially) identify the wells
or other sites within a 1-second grid. See figure 1 below.

45°17'43"

42
L~ { g\\Coordina‘tes for well B

C‘zzg‘j‘i;:tmes ;‘:I, ;2:\’;1' l) A (451742093122102)

45°17'41"

21"

93°12'22
93°12°20"

Figure 1. System for numbering wells and miscellaneous sites (latitude and longitude)

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the
hydrologic regimen will likely be governed solely by natural conditions. Data collected at a bench-
mark station may be used to separate effects of natural from manmade changes in other basins which
have been developed and in which the physiography, climate, and geology are similar to those in the
undeveloped bench-mark basin.

National stream-quality accounting network (NASQAN) is a data collection network designed by
the U.S. Geological Survey to meet many of the information demands of agencies or groups involved
in national or regional water-quality planning and management. Both accounting and broad-scale
monitoring objectives have been incorporated into the network design. Areal configuration of the
network is based on river-basin accounting units (identified by 8-digit hydrologic-unit numbers)
designated by the Office of Water Data Coordination in consultation with the Water Resources Council.
Primary objectives of the network are (1) to depict areal variability of streamflow and water-quality
conditions nationwide on a year-by-year basis and (2) to detect and assess long-term changes in
streamflow and stream quality.

Pesticide program is a network of regularly sampled water-quality stations where samples are
collected to determine the concentration and distribution of pesticides in streams where potential
contamination could result from the application of the commonly used insecticides and herbicides.
Operation of the network is a Federal interagency activity.

Radiochemical program is a network of regularly sampled water-quality stations where samples
are collected to be analyzed for radioisotopes. The streams that are sampled represent major
drainage basins in the conterminous United States.

Tritium network is a network of stations which has been established to provide baseline infor-
mation on the occurrence of tritium in the Nation's surface waters. In addition to the surface-~
water stations in the network, tritium data are also obtained at a number of precipitation stations.
The purpose of the precipitation stations is to provide an estimate sufficient for hydrologic studies
of the tritium input to the United States.

EXPLANATION OF STAGE AND WATER-DISCHARGE RECORDS
Collection and computation of data

The base data collected at gaging stations consist of records of stage and measurements of
discharge of streams or canals, and stage, surface area, and contents of lakes or reservoirs. In
addition, observations of factors affecting the stage-discharge relation or the stage-capacity re-
lation, weather records, and other information are used to supplement base data in determining
the daily flow or volume of water in storage. Records of stage are obtained from either direct
readings on a nonrecording gage or from a water-stage recorder that gives either a continuous
graph of the fluctuations or a tape punched at selected time intervals. Measurements of discharge
are made with a current meter, using the general methods adopted by the Geological Survey. These
methods are described in standard text-books, in Water-Supply Paper 888, and in U.S. Geological
Survey Techniques of Water-Resources Investigations, book 3, chapter A6.
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For stream-gaging station, rating tables giving the discharge for any stage are prepared from
stage~discharge relation curves. If extensions to the rating curves are necessary to express
discharge greater than measured, they are made on the basis of indirect measurements of peak
discharge (such as slope-area or contracted-opening measurements, computation of flow over dams
or weirs), step-backwater techniques, velocity-area studies, and logarithmic plotting. The daily
mean discharge is computed from gage heights and rating tables, then the monthly and yearly mean
discharge are computed from the daily figures. If the stage-discharge relation is subject to change
because of frequent or continual change in the physical features that form the control, the daily
mean discharge is computed by the shifting-control method, in which correction factors based on
individual discharge measurements and notes by engineers and observers are used in applying the gage
heights to the rating tables. If the stage-discharge relation for a station is temporarily changed
by the presence of aquatic growth or debris on the control, the daily mean discharge is computed by
what is basically the shifting-control method.

At some stream-gaging stations the stage-discharge relation is affected by the backwater from
reservoirs, tributary streams, or other sources. This necessitates the use of the slope method in
which the slope or fall in a reach of the stream is a factor in computing discharge. The slope or
fall is obtained by means of an auxiliary gage set at some distance from the base gage. At some
stations the stage~discharge relation is affected by changing stage; at these stations the rate of
change in stage is used as a factor in computing discharge.

At some northern stream-gaging stations the stage-discharge relation is affected by ice in the
winter, and it becomes impossible to compute the discharge in the usual manner. Discharge for
periods of ice effect is computed on the basis of gage-height record and occasional winter discharge
measurements. Consideration is given to the available information on temperature and precipitation,
notes by gage observers and hydrologists, and comparable records of discharge for other stations in
the same or nearby basins.

For a lake or reservoir station, capacity tables giving the contents for any stage are prepared
from stage-area relation curves defined by surveys. The application of the stage to the capacity
table gives the contents, from which the daily, monthly, or yearly change in contents is computed.

If the stage-capacity curve is subject to changes because of deposition of sediment in the
reservoir, periodic resurveys of the reservoir are necessary to define new stage-capacity curves.
During the period between reservoir surveys the computed contents may be increasingly in error due
to the gradual accumulation of sediment.

For some gaging stations there are periods when no gage-height record is obtained or the recorded
gage height is so faulty that it cannot be used to compute daily discharge or contents. This happens
when the recorder stops or otherwise fails to operate properly, intakes are plugged, the float is
frozen in the well, or for variocus other reasons. For such periods the daily discharges are estimated
on the basis of recorded range in stage, prior and subsequent records, discharge measurements, weather
records, and comparison with records for other stations in the same or nearby basins. Likewise daily
contents may be estimated on the basis of operator's log prior and subsequent records, inflow-outflow
studies, and other information.

The data in this report generally comprise a description of the station and tabulations of
daily and monthly figures. For gaging stations on streams or canals a table showing the daily dis-
charge and monthly and yearly discharge is given. For gaging stations on lakes and reservoirs a
monthly summary table of stage and contents or a table showing the daily contents is given. Tables
of daily mean gage heights are included for some streamflow stations and for some reservoir stations.
Records are published for the water year, which begins on October 1 and ends on September 30.

The description of the gaging station gives the location, drainage area, period of record,
notations of revisions of previously published records, type and history of gages, general remarks,
average discharge, and extremes of discharge or contents. The location of the gaging station and the
drainage area are obtained from most accurate maps available, River mileage, given under "LOCATION"
for some stations, is that determined and used by the Corps of Engineers or other agencies. Periods
for which there are published records for the present station or for stations generally equivalent
to the present one are given under "PERIOD OF RECORD."

Previously published streamflow records of some stations have been found to be in error on the
basis of data or information later obtained. Revisions of such records are usually published along
with the current records in one of the annual or compilation reports. In order to,make it easier
to find such revised records, a paragraph headed "REVISED RECORDS" has been added to the description
of all stations for which revised records have been published. Listed herein are all the reports in
which revisions have been published, each followed by the water years for which figures are revised
in that report. In listing the water years only one number is given; for instance, 1965 stands for
the water year October 1, 1964, to September 30, 1965. If no daily, monthly, or annual figures of
discharge are affected by the revision, the fact is brought out by notations after the year dates
as follows: "(M)" means that only the instantaneous maximum discharge was revised; "(m)" that only
the instantaneous minimum was revised; and "(P)" that only peak discharges were revised. If the
drainage area has been revised, the report in which the revised figure was first published is given.
It should be noted that for all stations for which cubic feet per second per square mile and runoff
in inches are published, a revision of the drainage area necessitates corresponding revision of all
figures based on the drainage area. Revised figures of cubic feet per second per square mile and
runoff in inches resulting from a revision of the drainage area only are usually not published in
the annual series of reports.
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The type of gage currently in use, the datum of the present gage above mean sea level, and a
condensed history of the types, locations, and datums of previous gages used during the period of
record are given under "GAGE." In references to datum of gage, the phrase "mean sea level" denotes
"Sea Level Datum of 1929" as used by the Topographic Division of the Geological Survey unless
otherwise qualified.

Information pertaining to the accuracy of the discharge records and to conditions which affect
the natural flow of the gaging station is given under “REMARKS." For reservoir stations information
on the dam forming the reservoir, the capacity, outlet works and spillway, and purpose and use of
the reservoir is given under “REMARKS."

The average discharge for the number of years indicated is given under YAVERAGE DISCHARGE"; it
is not given for stations having fewer than 5 complete years of record or for stations where changes
in water development during the period of record cause the figure to have little significance. 1In
addition, the median of yearly mean discharges is given for stream-gaging stations having 10 or more
complete years of record if the median differs from the average by more than 10 percent. Under
"EXTREMES" are given first, the extremes for the period of record, second, information available
outside the period of record, and last, those for the current year. Unless otherwise qualified, the
maximum discharge (or contents) is the instantaneous maximum corresponding to the crest stage obtained
by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecording gage
read at the time of the crest. If the maximum gage height did not occur on the same day as the
maximum discharge (or contents), it is given separately. Similarly, the minimum is the instantaneous
minimum unless otherwise qualified. For some stations peak discharges are listed with YEXTREMES FOR
THE CURRENT YEAR"; if they are, all independent peaks, including the maximum for the year, above
the selected base with the time of occurrence and corresponding gage heights are published in tabular
format. The base discharge, which is given in the table heading, is selected so that an average of
about three peaks a year will be presented. Peak discharges are not published for any canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control by man.
Time of day is expressed in 24-hour local standard time; for example, 12:30 a.m. is 0030, 1:30 p.m.
is 1330. The minimums for these stations are published in a separate paragraph following the table
of peaks.

Skeleton rating tables are published, immediately following EXTREMES, for stream-gaging stations
where they serve a useful purpose and the dates of applicability can be easily identified.

The daily table for stream-gaging stations gives the mean discharge for each day and is followed
by monthly and yearly summaries. In the monthly summary below the daily table, the line headed
"TOTAL" gives the sum of the daily figures. The line headed "MEAN" gives the average flow in cubic
feet per second during the month. The lines headed “MAX" and "MIN" give the maximum and minimum
daily discharges, respectively, for the month. Discharge for the month also may be expressed in
cubic feet per second per square mile (line headed "CFSM"), or in inches (line headed "IN"), or in
acre-feet (line headed "AC-FT"). Figures for cubic feet per second per square mile and runoff in
inches are omitted if there is extensive regulation or diversion, if the drainage area includes
large noncontributing areas, or if the average annual rainfall over the drainage basin is usually
less than 20 inches. In the yearly summary below the monthly summary, the figures shown are the
appropriate daily discharges for the calendar and water years.

Footnotes to the table of daily discharge are introduced by the word "NOTE."™ Footnotes are used
to indicate periods for which the discharge is computed or estimated by special methods because of
no gage-height record, backwater from various sources, or other unusual conditions. Periods of no
gage~-height record are indicated if the period is continuous for a month or more or includes the
maximum discharge for the year. Periods of backwater from an unusual source, of indefinite stage-
relation, or of any other unusual condition at the gage site are indicated only if they are a month
or more in length and the accuracy of the records is affected. Days on which |the stage-discharge
relation is affected by ice are not indicated. The methods used in computing discharge for various
unusual conditions have been explained in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented comprise a descripiton of
the station and a monthly summary table of stage and contents. For some reservoirs a table showing
daily contents or stage is given. A skeleton table of capacity at given stages is published for
all reservoirs for which records are published on adaily basis, but is not published for reservoirs
for which only monthly data are given.

Data collected at partial-record stations follow the information for continuous record sites.
Data for partial-record discharge stations are presented in two tables. The first is a table of
discharge measurements at low-flow partial-record stations, and the second is a table of annual
maximum stage and discharge at crest-stage stations. The tables of partial-record stations are
followed by a listing of discharge measurements made at sites other than continuous-record or
partial-record stations. Occasionally, a series of discharge measurements are made within a short
time period to investigate the seepage gains or losses along a reach of a stream or to determine
the low-flow characteristics of an area. Such measurements are also given in special tables follow-
ing the tables of partial-record stations.

Accuracy of field data and computed results

The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge
relation or, if the control is unstable, the frequency of discharge measurements, and (2) the
accuracy of observations of stage, measurements of discharge, and interpretations of records.
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The station description under "REMARKS" states the degree of accuracy of the records. "Excellent"
means that about 95 percent of the daily discharges are within 5 percent; "good", within 10 percent;
and "fair" within 15 percent. "Poor" means that daily discharges have less than "fair" accuracy.

Figures of daily mean discharge in this report are shown to the nearest hundredth of a cubic
foot per second for discharges of less than 1 cfs: to tenths between 1.0 and 10 cfs; to whole
numbers between 10 and 1,000 cfs; and to 3 significant figures above 1,000 cfs. The number of
significant figures used is based solely on the magnitude of the figure. The same rounding rules
apply to discharge figures listed for partial-record stations.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff
due to the effects of diversion, consumption, regulation by storage, increase or decrease in evap-
oration due to artificial causes, or to other factors. For such stations, figures of cubic feet
per second per square mile and of runoff in inches are not published unless satisfactory adjustments
can be made for diversions, for changes in contents of reservoirs, or for other changes incident
to use and control. Evaporation from a reservoir is not included in the adjustments for changes
in reservoir contents, unless it is so stated. Even at those stations where adjustments are made,
large errors in computed runoff may occur if adjustments or losses are large in comparison with
the observed discharge.

Other data available

Information of a more detailed nature than that published for most of the gaging stations such
as observations of water temperatures, discharge measurements, gage-height records, and rating tables
is on file in the district office. Also most gaging-station records are available in computer-usable
form and many statistical analyses have been made.

Information on the availability of unpublished data or statistical analyses may be obtained
from the district office.

EXPLANATION OF WATER-QUALITY RECORDS

Collection and examination of data

Surface water samples for analyses usually are collected at or near gaging stations. The
quality-of-water records are given immediately following the discharge records at these stations.

The descriptive heading for water-quality records gives the period of record for all water-
quality data; the period of daily record for parameters that are measured on a daily basis (specific
conductance, pH, dissolved oxygen, water temperature, sediment discharge, etc.), extremes for the
period of daily record; extremes for the current year; and general remarks.

For ground-water records, no descriptive statements are given; however, the well number, depth
of well, date of sampling and/or other pertinent data are given in the table containing the chemical
analyses .of the ground water.

Water analysis

Most methods for collecting and analyzing water samples are described in the U.S. Geological
Survey Techniques of Water-Resources Investigations listed on a following page.

One sample can define adequately the water quality at a given time if the mixture of solutes
throughout the stream cross section is homogeneous. However, the concentration of solutes at
different locations in the cross section may vary widely with different rates of water discharge,
depending on the source of material and the turbulence and mixing of the stream. Some streams must
be sampled through several vertical sections to obtain a representative sample needed for an accurate
mean concentration and for use in calculating load.

Chemical-quality data published in this report are considered to be the most representative
values available for the stations listed. The values reported represent water-quality conditions
at the time of sampling as much as possible, consistent with available sampling techniques and
methods of analysis. In the rare case where an apparent inconsistency exists between a reported
pH value and the relative abundance of carbon dioxide species (carbonate and bicarbonate), the
inconsistency is the result of a slight uptake of carbon dioxide from the air by the sample between
measurement of pH in the field and determination of carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily
maximum, minimum, and mean values for each constituent measured and are based upon hourly punches
beginning at 0100 hours and ending at 2400 hours for the day of record. More detailed records
(hourly values) may be obtained from the district office.

Water temperature

Water temperatures are measured at most of the water-quality stations. In addition, water
temperatures are taken at time of discharge measurements for water-discharge stations. For stations
where water temperatures are taken manually once or twice daily, the water temperatures are taken
at about the same time each day. Large streams have a small daily temperature change; shallow streams
may have a daily range of several degrees and may follow closely the changes in air temperature.
Some streams may be affected by waste-heat discharges.
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At stations where recording instruments are used, either mean temperatures or maximum and
minimum temperatures for each day are published.

Sediment

Suspended~sediment concentrations are determined from samples collected by using depth-
intergrating samplers. Samples usually are obtained at several verticals in the cross section,
or a single sample may be obtained at a fixed point and a coefficient applied to determine the
mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, samples may have
been collected more frequently (twice daily or, in some instances, hourly). The published sediment
discharges for days of rapidly changing flow or concentration were computed by the subdivided day
method (time-discharge weighted average). Therefore, for those days when the published sediment
discharge value differs from the value computed as the product of discharge times mean concentration
times 0.0027, the reader can assume that the sediment discharge for that day was computed by the
subdivided day method. For periods when no samples were collected, daily loads of suspended sediment
were estimated on the basis of water discharge, sediment concentrations observed immediately before
and after the periods, and suspended-sediment loads for other periods of similar discharge.

At other stations, suspended-sediment samples were collected periodically at many verticals in
the stream cross section. Although data collected periodically may represent conditions only at the
time of observations, such data are useful in establishing seasonal relations between quality and
streamflow in predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of the quantities of suspended sediment, records of the periodic
measurements of the particle-size distribution of the suspended sediment and bed material are included.

EXPLANATION OF GROUND-WATER LEVEL RECORDS
Collection of the data

Only ground-water 1level data from a basic network of observation wells are published herein.
This basic network contains observation wells so located that the most significant data are obtained
from the fewest wells in the most important aquifers.

Each well is identified by means of (1) a 15-digit number that is based on latitude and
longitude and (2) a local number that is provided for local needs. See figure 1.

Measurements are made in many types of wells, under varying conditions of access and at different
temperatures, hence, neither the method of measurement nor the equipment can be standardized. At each
observation well, however, the equipment and techniques used are those that will ensure that measure-
ments at each well are consistent.

Water-level measurements in this report are given in feet with reference to either mean sea
level (msl) or land-surface datum (1lsd). Mean sea level is the datum plane on which the national
network of precise levels is based; land-surface datum is a datum plane that is approximately at
land surface at each well. If known, the altitude of the land-surface datum above mean sea level
is given in the well description. The height of the measuring point (MP) above or below land-
surface datum is given in each well description. Water levels in wells equipped with recording
gages are reported for every fifth day and the end of each month (eom).

Water levels are reported to as many significant figures as can be justified by the local
conditions. For example, in a measurement of a depth to water of several tiundred feet, the error
in determining the absolute value of the total depth to water may be a few tenths of a foot,
whereas the error in determining the net change of water level between successive measurements may
be only a hundredth or a few hundredths of a foot. For lesser depths to water the accuracy is
greater. Accordingly, most measurements are reported to a hundredth of a foot, but some are given
only to a tenth of a foot or a larger unit.



PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-four manuals by the U.S. Geological Survey have been published to date in the series
on techniques describing procedures for planning and executing specialized work in
water-resources investigations. The material is grouped under major subject 'head1ngs called
books and is further divided into sections and chapters. For example, Section A of Book 3
(Applications of Hydraulics) is on surface water. The chapter, the unit of ppbllcaglgn, is
iimited to a narrow field of subject matter. This format permits flexibility in revision and
publication as the need arises. The reports listed below are for sale by the U.s. Geological
Survey, Branch of Distribution, 1200 South Eads Street, Arlington, VA 22202 (authorized agent of
the Superintendent of Documents, Government Printing Office. Prices are effective January 1978
but are subject to change.

NOTE: When ordering any of these publications, please give the title, book number, chapter number
and "U.S. Geological Survey Techniques of Water-Resources Investigations".

1-Dl. VWater temperature-influential factors, field measurement, and data presentation, by H. H.
Stevens Jr., J. F., Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter D1. 1975. 65 pages.
£1.60.

1-D2. Guidelines for collection and field analysis of ground-water samples for selected
unstable constituents, by W.W.Wood: USGS--TWRI Book 1, Chapter DZ. 1976. 24 pages.
$0.85

2-D1. Application of surface geophysics to ground-water investigations, by A. A. R. Zohdy,
G. P. Eaton, and D. R. Mabey: USGS--TWRI Rook 2, Chapter D1. 1974. 116 pages. $1.90.

2-El. Application of borehole geophysics to water-resources investigations, by W. S. Keys and
L. M. MacCary: USGS--TWRI Book 2, Chapter El. 1971, 126 pages. $1.75.

3-Al. General field and office procedures for indireet discharge measurements, by M. A. Benson
and Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages. $1.00.

3-A2. Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M. A.
Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages. $0.35.

3-A3. Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: USGS--
TWRI Book 3, Chapter A3. 1968. 60 pages. $0.40.

3-A4. Measurement of peak discharge at width contractions by indireet methods, by H. F.
Matthai: USGS--TWRI Book 3, Chapter A4. 1967. 44 pages. $1.00.

3-A5. Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--
TWRI Book 3, Chapter A5. 1967. 29 pages. §0.35.

3-A6. General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI
Book 3, Chapter A6, 1968, 13 pages. $1.00.

3-A7. Stage measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--TWRI
Book 3, Chapter A7. 1968. 28 pages. §$1.40.

3-A8. Discharge measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--
TWRI Book 3, Chapter A8. 1969. 65 pages. $1.25.

3-All. Measurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--
TWRI Book 3, Chapter All. 1969, 22 pages. $1.20

3-Al2. Fluorometric procedures for dye traeing, by J. F. Wilson Jr.: USGS--TWRI Book 3,
Chapter Al2. 1968. 31 pages. $0.35. Not currently available.

3-Bl. Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book
3, Chapter Bl. 1971. 26 pages. $0.70.

3-B2. Introduction to ground-water hydraulics, a programed text for self-instruction, by G. D.
Bennett: USGS--TWRI Book 3, Chapter B2 1976. 172 pages. $2.50.

3-Cl. Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages.
$0.65.

3-C2. Field methods for measurement of fluvial sediment, by H. P. Guy and V. W. Norman: USGS--
TWRI Book 3, Chapter C2, 1970. 59 pages. §2.50. )

3-C3. Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3,
Chapter C3. 1972. 66 pages. §$2.10.

4-Al. Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4 Chapter Al. 1968.
39 pages. $1.60.

4-A2. Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. 15 pages. $0.35.

4-Bl. Low-flow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972, 18 pages.
$0.65.

4-B2. Storage analyses for water supply, by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4,
Chapter B2. 1973. 20 pages. $0.75. )

4-B3. Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--TWRI Book 4,
Chapter B3. 1973. 15 pages. $0.65. )

4-D1. Computation of rate and volume of stream depletion by wells, by C. T. Jenkins: USGS--
TWRI Book 4, Chapter Dl. 1970. 17 pages. §$1.10.

13
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5-Al1.

5-A2.
§-A3.

5-A4.%

PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS--Continued

Methods for collection and analysie of water samplee for diseolved minerale and gases,

by Eugene Brown, M. W. Skougstad, and M. J. Fishman: USGS--TWRI Book 5, Chapter Al. 1970.
160 pages. §$2.40.

Determination of minor elments in water by emission spectroscopy, by P. R. Barnett and E. C.
Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971, 31 pages. $0.80.

Methods for analysis of organic substancee in water, by D. F, Goerlitz and Eugene Brown:
USGS--TWRI Book 5, Chapter A3. 1972. 40 pages. $0.90.

Methods for collection and analysis of aquatic biological and mierobiological samples,
edited by P.E. Greeson, T.A. Ehlke, G.A. Irwin, B.W., Lium, and K.V. Slack: USGS--TWRI
Book 5, Chapter A4, 1977. 332 pages. $20.00.

Methods for determination of radioactive substances in water and fluvial sediments,

by L.L. Thatcher, V.J. Janzer, and K.W. Edwards: USGS--TWRI Book 5, Chapter A5. 1977,

95 pages. $16.00.

Laboratory theory and methods for sediment analysie, by H. P. Guy: USGS--TWRI Book 5,
Chapter C1. 1969. 58 pages. $2.10.

Finite difference model for aquifer simulation in two dimensions with results of numerical
experiments, by P. C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chap-
ter Cl. 1976. 116 pages. $2,30.

Methods of measuring water levels in deep wells, by M. S. Garber and F. C. Koopman:
USGS--TWRI Book 8, Chapter Al. 1968. 23 pages. $0.70.

Calibration and maintenance of vertical-axis type current meters, by G. F, Smoot and

C. E. Novak: USGS--TWRI Book 8, Chapter B2. 1968. 15 pages. $1.10.

*These publications are available ONLY from Superintendent of Documents, Government Printing
office, Washington, D.C. 20402. They are in looseleaf format and are subscription items.
Additional supplements will be issued to subscribers at no extra cost. Checks should be made
payable to Superintendent of Documents. Requester should emphasize to Superintendent of Documents

that this is a subscription item.
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Map showing location of lake and stream gaging stations.
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Map showing location of water-quality stations.
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UPPER MISSISSIPPI RIVER BASIN 21
MISSISSIPPI RIVER MAIN STEM
05201000 WINNIBIGOSHISH LAKE NEAR DEER RIVER, MN
LOCATION.--Lat 47°25'42", long 94°03'00", in sec.25, T.146 N., R.27 W., Itasca County, Hydrologic Unit 07010101,
at dam on Mississippi River, 1 mi (1.6 km) northwest of Little Winnibigoshish Lake, 1Y mi (23 km) northwest
of town of Deer River, and at 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi2 (3,735 km?).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP
1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956.

REVISED RECORDS.--WSP 1308: 1905(M).

GAGE.--Water-stage recorder. Datum of gage is mean sea level. Prior to July 8, 1949, nonrecording gage at same
site, and July 9, 1949, to July 10, 1973, water-stage recorder at same site and at datum of 1,288.94 ft.

REMARKS.--Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete
and timber dam, completed in 1884; storage began in 1884, Capacity between elegations 1,294.94 £t (394.70 m)
and 1,393.1& ft (397.20 m) (maximum allowable range) is 654,000 acre-ft (806 hm”) of which 416,270 acre-ft
(513 hm3) is controlled storage between elevations 1,294.94 £t (394.70 m) and 1,300.94 ft (396.53 m) (normal
operating range). Contents shown herein are contents above elevation 1,288.94 ft (392.87 m). Water is used
to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 996,500 acge-ft (1,230 hm3) July 30, 1905, elevation,
1,303.39 ft (397.273 m); minimum observed, 33,680 acre-ft (41.5 hm>) below zero of capacity table Oct. 20,
1931, elevation, 1,288.25 ft (392.659 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 496,100 acre-ft (612 ho3) Sept. 30, elevation, 1,297.89 ft
(395.597 m); minimum, 422,800 acre-ft (521 m) Dec. 21, 24, 25, elevation, 1,296.76 ft (395.252 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Sept. 30 97.07 442300
Oct. 31 96.87 429500 -12800
Nov. 30 96.78 424000 -5500
Dec. 31 96.78 424000 0

CAL YR -59000
JaNe 31 teeecssccscsasanstanescassensccassnarasseansssanse 96.83 427100 +3100
FEDe 28 tuieivreeessseenrsnsensasencesasssssnsssrasssnaons 96.90 431300 +4200
Mar. 31 tieiereeceecotcocsssonsansssssssnsssrsnsnsannssns 97.05 441000 +9700
Apr. 97.34 460000 +19000
May 97.65 480400 +20400
June 97.80 490200 +9800
L B 97.70 483600 -6600
AUB. 31 tvevacerenssosceesscssanssasecssssssesssassanssans 97.50 470500 -13100
SepPte 30 cociereccrescnssctserascsessasssrsncrssnnssaranes 97.89 496100 +25600

WTR YR 1977 coeenernocnsaocansrsencaccanssoncsananssscns +53800

NOTE.--Add 1200.00 ft to obtain elevation above mean sea level.



22 MISSISSIPPI RIVER MAIN STEM
05201500 MISSISSIPPI RIVER AT WINNIBIGOSHISH DAM NEAR DEER RIVER, MN

LOCATION.--Lat 47°25'42", long 94°03'00", in SW 1/4 sec.25, T.146 N., R.27 W., Itasca County, Hydrologic Unit
07010101, at dam 1 mi (2 km) northwest of Little Winnibigoshish Lake, 14 mi (23 km) northwest of town of
Deer River, and at mile 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi2 (3,735 kn@).

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE .--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gage is at mean sea
level, Prior to June 30, 1973, gages at same sites with datum at 1,289.47 ft (393.03 m) above mean sea
level, adjustment of 1912, Prior to July 8, 1949, nonrecording headwater gage at same site and datum
in use.

REMARKS.~-Daily discharge is computed on the basis of modified weir formula and corrected to conform with
discharge measurements, the head being determined from readings of headwater and tailwater gages. Flow
completely regulated by Winnibigoshish Lake (see preceding page).

COOPERATION.~-Daily discharge computed by Corps of Engineers; records reviewed by Geological Survey.

AVERAGE DISCHARGE (unadjusted).--93 years, 511 ft3/8 (14.5 m3/s). 4,81 in/yr (122 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 4,370 ft3/s (124 w3/s) Aug. 6, 1905; no flow at times
in several years.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 253 rt3/s (7.16 m3/s) Sept. 30; minimum daily 105 f£t3/s
(2.97 m3/s) Oct. 8 to Apr. 4, Apr. 9-11.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY oCcT Nav DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 106 105 105 105 105 105 105 106 106 107 106 106
2 106 105 105 105 105 105 105 106 106 107 106 106
3 106 105 105 105 105 105 105 106 106 to7 106 106
4 106 105 105 105 105 105 105 106 106 106 106 106
S 106 105 105 105 105 105 106 106 106 106 106 106
6 106 105 105 105 105 105 106 106 106 107 106 106
7 106 105 105 105 105 105 106 106 106 107 106 106
8 105 105 105 105 105 105 106 106 106 107 106 106
9 105 105 105 105 105 105 105 106 106 107 106 106
10 10S 105 105 105 10% 105 105 106 106 107 106 106
11 105 105 10% 105 105 105 105 106 106 106 106 106
12 105 105 105 105 105 105 106 106 106 107 106 106
13 105 105 105 105 105 105 106 106 106 107 106 106
14 105 105 105 105 105 105 106 106 106 106 106 106
15 105 105 105 105 105 105 106 106 106 107 106 106
16 10S 105 105 105 105 105 106 106 106 106 106 106
17 105 105 105 105 105 105 106 106 106 - 106 106 106
18 105 10S 105 105 105 105 106 106 106 106 106 106
19 105 105 10S 105 105 105 106 106 106 106 106 106 -
20 105 105 105 105 105 105 106 106 106 106 106 106
21 105 105 105 105 105 105 106 106 106 107 106 106
22 105 105 105 105 105 105 106 106 106 106 106 106
23 105 105 105 105 105 105 106 106 106 106 106 106
24 105 105 105 105 105 105 106 106 106 106 106 106
25 105 105 105 105 105 105 106 106 106 106 106 107
26 105 105 105 105 105 105 106 106 106 106 106 107
27 105 105 105 105 105 105 106 106 106 106 106 107
28 105 105 105 105 105 105 106 106 106 106 106 107
29 105 105 105 105 - 105 106 106 106 106 106 252
30 105 105 105 105 - 105 106 106 106 106 106 253
31 105 - 105 105 - 105 ——- 106 -— 106 106 -—
TOTAL 3262 3150 3255 3255 2940 3255 3173 3286 3180 3298 3286 3477
MEAN 10S 105 105 105 105 105 106 106 106 106 106 116
MAX 106 10S 105 105 105 105 106 106 106 107 106 253
MIN 105 105 105 105 105 105 105 106 106 106 106 106
CFsm .07 .07 .07 .07 .07 .07 .07 .07 .07 .07 07 .08
IN, .08 .08 .08 .08 .08 .08 .08 .08 .08 .09 .08 «09

CAL YR 1976 TOTAL 104187 MEAN 285 MAX 995 MIN 105 CFSM .20 IN 2,69
WTR YR 1977 TOTAL 38817 MEAN 106 MAX 253 MIN 105 CFSM .07 IN 1.00



LEECH LAKE RIVER BASIN 23
05206000 LEECH LAKE AT FEDERAL DAM, MN

LOCATION.--Lat 47912'23", long 94°18'31", in lot 2, sec.14, T.143 N., R.29 W., Cass County, Hydrologic Unit
07010102, at head of Leech Lake River on Waboose Bay, 5 mi (8 km) southwest of town of Federal Dam.

DRAINAGE AREA.--1,163 mi2 (3,012 km2).

PERIOD OF RECORD.--April 1884 to current year. Monthend contents only for some periods, published in WSP 1308.
Prior to October 1956, published as "Leech Lake Reservoir."

GAGE.--Water-stage recorder. Datum of gage is mean sea level. Prior to Dec. 31, 1884, nonrecording gage 0.5 mi
(0.8 km) north of outlet to Leech Lake River at datum 98.47 ft (30.01 m) higher. Dec. 31, 1884, to May 24,
1931, nonrecording gage 0.5 mi (0.8 m) north of outlet to Leech Lake River and May 25, 1931, to July 10, 1973,
water-stage recorder at same site and at datum 92.70 ft (28.25 m) higher.

REMARKS.-~Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete and timber
dam; storage began in 1884; original timber structure completed in 1884, replaced by present dam in 1902.
Capacity between elevatéon 1,292.70 £t (394.015 m) and 1,237.9& ft (395.612 m) (maximum allowable range) is
689,780 acre-ft (850 hm®) of which 356,570 acre-ft (440 hm>) is controlled storage between elevations 1,292.70
ft (394.015 m) and 1,295.70 ft (394.929 m) (normal operating range). Contents shown herein are contents above
elevation 1,292.20 ft (393.863 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 7;",300 acre-ft (905 hm3) June 30, 1916, elevation,
:,297.88 ft (395.594 m); minimum, 51,380 acre-ft (63.4 hm3) Dec. 8, 24, 1976, elevation, 1,292.69 ft
394.012 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 17;,700 acre-ft (214 hm3) Sept+ 26, elevation, 1,293.80 ft
(394.350 m); minimum, 51,380 acre-ft (63.4 hm3) Dec. 8, 24, elevation, 1,292.69 ft (394.012 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1976 to SEPTEMBER 1977

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Sept. 93.03 88450
Oct. 92.76 59010 ~29440
NOVe 30cceetoteesaconcesassssssrasosssssssacsoacasasananns 92.71 53550 -5460
DeCe 3Tevesesoscenscocesrveossososossvocssoasossonncssasonas 92.75 57920 +4370

CAL YR 1976.ceeetecearoscescasorannnssacnssasnsancancnas -117080
Jan. 92.85 68820 +10900
Feb. 92.97 81910 +13090
Mar. 93.24 111400 +29490
APPre 30 cicveecesancencasaascecsnssasssssoasasssscsanssns 93.59 149500 +38100
May 3leeceseeeceaesssaetsencscsstssscsasssnsscsasossssnsnne 93.61 151700 +2200
JUNE 30c.sscecsnatsnctoseessonsnescesasesarsassanansansan 93.74 166400 +14700
JULY 3Teceeecsssaeneesosrsonasaccsatssarsosassontsasencrasas 93.49 136400 -30000
AuB: 3T.uieeessacerotesasscsrseanesssscasosnensssssaconnans 93.45 134300 -2100
Septe 30ccieceserstoneascsossccasascsossocscssasonsoscacsnane 93.71 162700 +28400

WTR YR 1977 ¢ ecececncerrtacrassssnsasossssassvasassssncs +T4250

NOTE.--Add 1200.00 ft to obtain elevation above mean sea level.



.24 LEECH LAKE RIVER BASIN
05206500 LEECH LAKE RIVER AT FEDERAL DAM, MN

LOCATION.--Lat 4TO14'45", long 94°13'12", in sec.29, T.144 N., R.28 W., Cass County, Hydrologic Unit 07010102,
on right bank at dam on Leech Lake River at town of Federal Dam, 2 mi (3 km) downstream from natural outlet
of Leech Lake.

DRAINAGE AREA.--1,163 mi2 (3,012 km2).

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gage is at mean sea
level. Prior to June 30, 1973, gages (nonrecording headwater gage prior to July 3, 1948) at same sites
with datum at 1,293.23 ft (394.18 m) above mean sea level, adjustment of 1912. May 27 to Nov. 30, 1929,
nonrecording gage at site 600 ft (183 m) downstream at different datum.

REMARKS .--Discharge computed on basis of modified weir formula, the head being obtained from readings on tail-
water gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake
(see preceding page).

COOPERATION.--Computations cf daily discharge furnished by Corps of Engineers; discharge measurements made and
records reviewed by Geological Survey. ’

AVERAGE DISCHARGE (unadjusted).--93 years, 355 £t3/s (10.05 m3/s), 4.14 in/yr (105 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 2,520 rt3/s (71.4 m3/s) June 7, 1957 (result of dam
failure); no flow at times.

EXTREMES FgR CURRENT YEAR.--Maximum daily discharge, 108 rt3/s (3.06 m3/s) Sept. 9; minimum daily, 88 £t3/s

(2.49 m>/s) Nov. 10-21, Nov. 27 to Dee. 27, Dee. 30, 31, Jan. 2.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES :

DAY ocTt NOV DEC JAN FEB MAR APR . MAY JUN JuL AUG SEP
1 92 90 88 90 90 92 96 100 104 106 98 98
2 92 90 88 88 90 92 96 100 104 102 98 98
3 92 90 88 90 90 92 96 100 104 102 98 98
4 94 90 88 90 90 92 96 98 104 102 98 100
5 94 90 88 90 90 92 98 100 104 100 98 98
6 92 90 88 90 Q0 92 96 102 104 102 98 100
7 92 90 88 90 90 92 98 100 102 102 98 100
8 92 90 88 90 90 92 96 100 102 toe 98 100
9 90 90 88 90 90 92 96 98 102 102 98 108
10 90 88 88 90 90 92 96 100 102 100 98 102
11 90 88 88 0 90 92 98 100 102 toe2 98 100
12 92 88 88 90 90 94 98 100 102 102 96 100
13 92 88 88 90 0 94 98 100 100 102 96 100
14 90 88 88 90 90 94 98 100 102 100 96 100
15 94 88 88 90 90 94 98 100 100 100 94 100
16 90 88 88 90 90 94 98 100 102 102 94 100
17 90 88 88 90 90 4 98 100 102 98 94 100
18 90 88 88 90 990 94 98 100 104 102 94 100
19 90 88 88 90 90 94 100 100 104 100 94 100
20 92 88 88 90 90 4 100 100 104 100 94 *100
21 90 88 88 90 90 94 100 100 102 100 994 100
22 90 90 88 90 90 94 100 100 102 100 94 100
23 90 90 88 90 90 94 100 104 104 100 94 100
24 90 90 88 90 90 94 100 100 104 100 94 100
25 90 90 88 90 92 94 100 100 104 98 94 100
26 90 90 88 90 92 94 100 100 104 98 94 100
27 90 88 88 90 92 94 100 100 104 98 94 104
28 90 88 90 90 92 94 100 104 104 98 9B 102
29 90 88 30 90 —— 94 100 104 104 98 98 102
30 90 88 88 90 ——— 96 100 100 104 98 98 100
31 90 w—- 88 90 -— 96 ——— 104 ——— 100 98 —
TOTAL 2820 2668 2732 2788 2528 2896 2948 3114 3090 3116 2980 3010
MEAN 91.0 88.9 88.1 89.9 90.3 93.4 98.3 100 103 101 96.1 100
MAX 94 90 90 90 92 96 100 104 104 106 98 108
MIN 90 a8 88 88 90 92 96 98 100 98 94 98
CFSM .08 .08 .08 .08 .08 .08 .09 .09 .09 .09 .08 .09
IN. .09 .09 «09 «09 .08 .09 .09 .10 10 .10 .10 w10

CAL YR 1976 TOTAL 81652 MEAN 223 MAX 760 MIN 88 CFSM .19 IN 2.61

WTR YR 1977 TOTAL 34690 MEAN 95.0 MAX 108 MIN 88 CFsSmM .08 IN 1.11



MISSISSIPPI RIVER MAIN STEM 25
05210500 POKEGAMA LAKE NEAR GRAND RAPIDS, MN

LOCATION.~-Lat 47°10'00", long 93°33'20", in NW 1/4 sec.17, T.54 N., R.25 W., Itasca County, Hydrologic Unit
07010101, at narrows on U.S. Highway 169, 4 mi (6 km) south of Grand Rapids and at mile 1,184 (1,905 km)
upstream from Ohio River.

DRAINAGE AREA.--3,265 mi2 (8,456 km2).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in
WSP 1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to September 1956,

REVISED RECORDS.--WSP 1914: 1897(M).

GAGE.--Water-stage recorder. Datum of gage is at mean sea level. Prior to May 30, 1949, nonrecording gage at
Pooles Arm of Pokegama Lake 5 mi (8 km) northwest and May 31, 1949 to July 12, 1973, water-stage recorder
at same site and at datum 64.42 ft (19.64 m) higher.

REMARKS .--Reservoir is formed by Pokegama Lake and several other natural lakes controlled by concrete dam;
storage began in 188Y4; original timber dam completed in 1884, replaced by present structure in 1888-89.
Capacity between elevatiog 1,270.42 ft (387.224 m) and 1,276.42 ft (389.053 m) (maximum allowable range)
is 81,720 acre-ft (101 hm>) of which 53,150 acre-ft (65.5 m) is controlled storage between elevations
1,270.42 £t (387.224 m) and 1,274.42 ft (388.443 m) (normal operating range). Contents shown herein are
contents above elevation 1,268.92 ft (386.767 m). Water is used to benefit navigation on Mississippi
River below Minneapolis.

COOPERATION.~-Records furnished by Corps of Engineers.
EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 121,408 acre-ft (150 hm3) May 8, 1897, elevation, 1,277.92 ft
(389.510 m); minimum observed, 4,520 acre-ft (5.57 hm>) below zero of capacity table Sept. 30, 1934, ele-

vation, 1,268.54 ft (386.651 m). :

EXTREMES FOR CURRENT YEAR.--Maximum contents, 63,260 acre-ft (78.0 hn3) Apr. 22, elevation, 1,273.85 ft
(388.269 m); minimum, 41,480 acre-ft (51.1 hm3) Dec. 3-8, elevation, 1,272.2& £t (387.779 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

Elevation Contents -Change in contents
Date (feet) (acre-feet) (acre~feet)

Septe 30 coveenscencocsccscscnncsssassssasossassassssoncnses 72.72 47760
0Ct. 371 ceeveeeccroenencnnsnsnsarssssesscssssssanasnssnae 72.40 43570 ~-4190
NOVe 30 ceeeeccscecnconssesnsnsassonsnssscsssssnnnssnssnsss 72.27 41870 =1700
DEC. 371 ceveenessasanceneasanscsssonssncsossasasensnscnans 72.30 42260 +390

CAL YR 1976 covevensscessonnnsassnoscsssssasssessansancs +2220
Jale 37 ceveererescscosencrssosessrsserstrersssssssesnnas T2.43 43970 +1710
FeD. 28 titunseconsesenssntssostassesssacncnsnsonescasenss 72.61 46330 «2360
Mar. 371 seoecesesescoccssssascssssonascsssassssnscscssssas 73.41 56990 +10660
ADr. 30 .cececcsssssocessscnsonesssssssssencsssrsenvsnssses 73.64 60270 +3280
May 31 teveecsessscccessesssssncsssssacccsssssascessacssns 73.72 61410 +1140
JUNE 30 tiecrnectcessescanscersessctrnsntarosncasernssanns 73.69 60980 =430
JULY 37 ceveessnveocsnssoscossssossncasosacssosssscsosnnns 73.48 57980 -3000
AUBe 31 Leeciireerscsartnstrerssscncocssesosnanccsensasss 73.72 64410 +«6430
SePte 30 cececcrccrnertssrsscerssncssasssesssrrssrerssesnans 73.53 61260 <3150

WIR YR 1977 cecencvoeencossovoesssasoosenassasssssnasscsson +13500

NOTE.--Add 1200.00 ft to obtain elevation above mean sea level.



26 MISSISSIPPI RIVER MAIN STEM
05211000 MISSISSIPPI RIVER AT GRAND RAPIDS, MN

LOCATION.-~Lat 47°13'56", long 93°31'48", in SW 1/4 NW 1/4 sec.21, T.55 N., R.25 W., Itasca County, Hydrologic
Unit 07010103, on left bank, in super-calendar room of Blandin Paper Mill in Grand Rapids, 400 ft (122 m)
downstream from Blandin Dam, 400 ft (122 m) upstream from bridge on U.S. Highway 169, 2.5 mi (4.0 km) upstream
from Prairie River, and at mile 1,182 (1,902 km) upstream from Ohio River.

DRAINAGE AREA.--3,370 mi2 (8,730 km?), approximately.

PERIOD OF RECORD.--October 1883 to current year. Monthly discharge only for some periods, published in WSP 1308.
Published as "at Pokegama Dam near Grand Rapids" 1942-44,

GAGE.--Water-stage recorder. Datum of gage is 1,242.03 ft (378.571 m) above mean sea level, See WSP 1914 for
history of changes prior to Jan. 17, 1951.

REMARKS.--Records fair. Flow regulated by Winnibigoshish Lake (see Sta 05201000), Leech Lake (see Sta 05206000),
Pokegama Lake (see Sta 05210500) and occasionally at low flow by pcwerplant at Blandin Dam. Backwater from
Prairie River occurs at times in most years.

AVERAGE DISCHARGE.--94 years, 1,154 ft3/s (32.68 m3/s).

EXTREMES FOR PERIOD OF RECORD.~-Maximum discharge, 12,500 ft3/s (354 m3/s) Sept. 3, 1948, gage height,_15.2 ft
(4.633_m), from floodmark, caused bg dam failgre at gage, from rating curve extended above 4,500 ft3/s
(127 m3/ss; maximum daily, 5,250 ft3/s (149 m3/s) Sept. 5, 8, 1905; no flow at times in several years.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 1,300 £t3/s (36.8 n3/s) Sept. 7; minimum daily, 137 ft3/s
(3.88 m2/s8) Mar. 8.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JUuL AUG SEP
1 177 169 - 187 170 172 186 291 380 367 294 160 750

2 197 174 188 170 169 183 291 375 371 337 226 740

3 197 183 189 165 172 229 287 360 371 407 217 740

4 197 167 192 165 180 312 291 319 367 358 202 740

5 191 164 191 165 177 194 298 298 348 337 214 1000

6 188 167 188 165 161 146 291 254 356 333 217 1000

7 188 161 195 165 177 141 298 277 333 274 217 1300

8 199 160 195 165 177 137 287 281 364 371 226 1250

9 197 160 195 160 169 146 319 238 319 298 223 1250
10 191 160 195 160 169 177 301 229 291 342 217 1250
11 185 160 195 160 185 191 290 226 270 291 217 1250
12 197 160 195 160 - 180 208 270 205 205 180 | 217 1200
13 177 160 19S5 160 174 197 220 245 226 19} 235 7590
14 194 170 190 165 169 188 170 235 172 1220 197 700
15 194 170 190 165 180 180 160 23% 183 188 229 700

|

16 183 170 190 165 174 188 160 24S 220 238 217 700
17 172 170 190 165 169 197 160 208 159 229 2uS 480
18 180 175 190 165 183 194 170 232 229 315 202 480
19 191 175 185 170 180 194 32¢ 238 149 460 229 480
20 197 175 185 174 168 202 320 264 205 433 214 490
21 191 175 185 174 174 199 450 226 305 438 220 490
e 180 175 185 164 180 188 540 232 254 371 223 490
23 174 175 185 169 183 211 650 257 387 2717 2e3 493
24 185 180 180 180 205 177 640 211 398 313 220 615
25 191 182 180 177 175 205 600 220 415 274 220 S00
26 183 195 180 177 178 208 520 248 420 232 220 725
27 180 199 175 172 177 211 480 229 364 248 222 1070
28 171 191 175 167 188 211 430 208 403 220 22s 1070
29 194 199 175 177 —— 199 400 24s 387 185 227 1050
.30 197 197 170 169 —— 248 380 208 363 232 228 1070
31 174 ——- 170 172 == 305 ——- 319 - 211 239 -—
TOTAL 5812 5218 5780 5197 4945 6152 10284 7947 9201 9094 6799 24823
MEAN 187 174 186 168 177 198 343 256 307 293 219 827
MAX . 199 199 195 180 205 312 650 380 420 \heo 245 1300
MIN 171 160 170 160 161 137 169 205 149 180 180 480

CAL YR 1976 TOTAL 266210 MEAN 727 MAX 2260 MIN 160
WTR YR 1977 TOTAL 101252 MEAN 277 MAX 1300 MIN 137

NOTE.~-No gage-height record Dec. 9 to Jan. 20.



PRAIRIE RIVER BASIN
05212700 PRAIRIE RIVER NEAR TACONITE, MN

LOCATION.-~Lat 47923'20%, long 93°22'50",

27

in NW 1/4 SW 1/4% sec.27, T.57 N., R.24 W., Itasca County, Hydrologic

Unit 07010103, on left bank 125 ft (38 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from outlet

of Lawrence Lake and 5 mi (8 km) north of Taconite.
DRAINAGE AREA.--360 mi? (932 km?), approximately.
PERIOD OF RECORD.--April 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,294.81 ft (394.66 m) above mean sea level.
1967, nonrecording gage at site 125 ft (38 m) downstream at same datum.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--10 years, 223 ft3/s (6.315 m3/s), 8.41 in/yr (214 mm/yr).

Prior to Aug. 31,

EXTREMES FOR PERIOD OF RECORD,--Maximum gischarge, 3,250 rt3/s (92.0 m3/s) Apr. 17, 1969, gage height, 11.81 ft

(3.600 m); minimum, 7.0 ft3/s (0.20 m 1.34 ££ (0,408 m) Nov. T,

/8) Oct. 5, 1970; minimum gage height,
result of freeze up.

1976,

EXTREMES FOR CURREQT YEAR.-—M ximum discharge, 697 rt3/s (19.7 n3/s) Sept. 8, gage height, 7.19 ft (2.192 m);

minimum, 8.2 ft3/s (0.23 m /s) Nov. 7, gage height, 1.34 ft (0.408 m), result of freeze up.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 YO SEPTEMBER 1977
MEAN VALUES

DAY ocrt NOV DEC JAN FEB MAR APR MAY JUN JutL AUG
1 12 12 14 18 33 46 9 94 114 157 39
2 12 12 14 19 34 47 97 8s 110 146 36
3 12 13 14 19 35 48 9 77 108 173 36
4 12 12 14 19 35 49 86 70 122 175 35
5 12 12 14 20 36 49 83 73 128 176 - 34
6 12 12 14 20 37 S0 77 72 134 179 32
7 12 12 14 20 38 50 72 67 133 180 32
8 11 12 14 21 39 51 65 65 136 180 32
9 1 13 14 21 a1 S2 60 61 128 178 31
10 11 13 15 21 43 52 60 59 122 175 32
11 11 14 15 21 as 56 59 55 116 167 31
12 11 14 15 21 46 58 s7 53 104 155 30
13 12 14 15 22 a7 60 Se 51 95 140 29
14 11 15 15 22 48 61 53 45 85 128 28
15 12 17 15 23 48 62 S3 43 77 114 27
16 12 18 15 23 47 62 53 41 94 104 28
17 11 18 15 24 46 61 54 40 98 96 26
18 11 17 15 24 as 60 78 39 106 85 26
19 11 16 16 25 45 60 89 34 105 80 24
20 11 15 16 25 45 60 99 39 i 72 20
21 11 14 16 26 45 60 i1 43 122 63 27
22 11 14 16 27 45 60 114 48 134 56 26
23 11 14 16 27 45 60 123 LY 165 50 25
24 11 14 16 28 44 60 130 61 170 46 26
25 11 14 17 28 44 60 126 S5 169 44 26
26 12 14 17 29 45 63 129 53 173 42 3
27 12 14 17 30 45 68 123 49 167 43 57
28 11 14 17 30 45 73 115 47 169 44 104
29 11 14 18 31 o= 80 106 51 160 40 123
30 11 14 18 32 ~—- 95 98 52 156 41 167
31 12 - 18 32 = 91 -=- 83 .= 41 240
TOTAL 354 421 479 748 1191 1864 2606 1767 3811 3370 1467
MEAN 11.4 14,0 15,5 24,1 42.5 60,1 86.9 57.0 127 109 47,3
MAX 12 18 18 32 s 95 130 94 173 180 240
MIN 11 12 14 18 33 46 53 34 17 40 24
CFSMm .03 .04 .04 07 .12 .17 .24 .16 «35 30 .13
IN. 04 « 04 «05 «08 .12 .19 .27 .18 «39 «35 .15
CAL YR 1976 TOTAL 39133 MEAN 107 MAX 870 MIN 11 CFSM .30 In 4.04
WTR YR 1977 TOTAL 32528 MEAN 89,1 MAX 693 MIN 11 CFSM ,25 IN 3.36

SEP

309
389
456
558
619

667
689
693
677
657

621
590
556
520
488

458
430
397
379
375

384
362
338
339
352

368
389
415
469
506

14450
482
693
309

1.34
1.49



28 SWAN RIVER BASIN
05216860 SWAN RIVER NEAR CALUMET, MN
LOCATION.~-Lat 47°17'20", long 93°13'54", in NW 1/4 SW 1/4 sec.35, T.56 N., R.23 W., Itasca County, Hydrologic
Unit 07010103, on left bank 1.0 mi (1.6 km) downstream from Snowball Creek, 2.1 mi (3.4 km) downstream from
bridge on U.S. Highway 65 at outlet of Swan Lake and 3.1 mi (5.0 km) southeast of Calumet.
DRAINAGE AREA.--114 mi2 (295 km2).
PERIOD OF RECORD.--January 1964 to current year.

GAGE.-~Water-stage recorder. Datum of gage is 1,331.19 ft (405.747 m) above mean sea level. Prior to June 5,
1964, reference point at same site and datum.

REMARKS,.-~Records fair. Natural flow of stream affected by continually changing iron-mining activities that
inolude diversions for iron-ore processing, storage in tailing ponds and Swan Lake, and mine pit dewatering.

AVERAGE DISCHARGE.--13 years, 65.4 ft3/s (1.852 m3/s).

EXTREMES FOR PERIOD OF RECORD.=-Maximum digeharse, 773 rt3/s (21.9 m3/s) Apr. 15, 1969, gage height, 5.83 ft
(1.777 m); minimum, 0.38 ft°/s (0.011 m3/s) Oct. 14, 1976, gage height, 4.16 £t (1.268 m).

EXTREMES FOR CURREN YEAR.--M&x%mum discharge, 189 rt3/s (5.35 w3/s) Sept. 27, gage height, 5.17 ft (1.576 m);
minimum, 0.38 fto/s (0.011 mJ/s) Oct. 14, gage height, 4.16 ft (1.268 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocTY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1.9 .68 S.8 12 10 12 38 sS4 60 32 5.2 87

2 1.9 .52 6.2 12 10 12 38 S4 64 34 5.0 91

3 2,0 .52 6.7 15 10 12 38 S0 64 3 S.8 98

4 1.7 «56 7.2 15 9.9 13 38 48 70 40 5.7 113

5 1.6 .56 7.7 14 9.7 14 34 45 67 39 5.2 124

[ 1.2 .52 8.2 14 9.5 14 34 48 60 36 S.2 133

7 1.0 .52 8.2 14 9.5 13 31 45 57 32 5.3 133

8 1.0 +56 8.2 14 9.5 14 31 43 Se 29 5.3 133

9 .88 26 8.2 15 9.4 14 29 38 50 27 S.4 138
10 .88 .62 8.8 15 9.4 15 26 34 48 24 4,2 151
11 .88 .62 8.8 14 9.4 16 29 28 46 19 3.3 156
‘12 76 .62 8.8 14 9.5 28 26 26 43 15 3.7 151
13 .62 .56 8.8 14 9.9 32 29 22 36 17 3.3 146
14 56 +S6 8.8 13 10 3S 31 22 33 14 2.9 142
15 .52 .62 8.8 13 10 38 31 18 3v 13 3.7 138
16 «56 .62 10 12 10 38 29 18 42 15 3.7 140
17 +56 68 10 12 10 39 38 18 47 17 3.3 135
18 .62 .76 10 11 10 41 50 16 45 15 3.3 137
19 .62 .76 10 11 10 39 62 16 46 13 3.7 147
20 51 .88 10 11 10 37 67 19 46 12 3.7 153
21 48 1.0 10 11 10 35 79 21 45 11 3.3 151
22 52 1.8 11 11 9.9 33 81 L 43 9.5 2.9 143
-23 .52 1.8 11 11 11 33 79 21 50 8.5 2.9 138
24 56 2.2 11 11 13 31 76 24 51 7.9 2.9 159
25 56 2.9 12 11 13 28 76 22 49 7.0 3.7 168
26 -1 3.7 12 11 13 217 73 20 46 6.1 6.2 181
27 =56 3.7 12 11 1¢e 31 76 18 44 6.0 14 185
28 +506 4.9 14 10 12 33 70 17 38 6.1 29 186
29 «56 S.4 14 10 - 34 62 26 37 5.9 43 186
30 .62 5,8 12 10 - 39 59 29 33 5.9 65 180
31 .62 —— 12 10 - 38 ——— 48 ——- S.0 79 -
TOTAL 26.44 45,50 300.2 32 289.6 838 1460 932 1446 $59.9 338.8 4323
MEAN «85 1.52 9.68 12.3 10.3 27.0 48.7 30.1 48,2 18.1 10.9 144
MAX 2,0 S.8 14 15 13 41 81 S4 70 40 79 186
MIN .48 .52 5.8 10 9.4 12 26 16 30 S.0 2.9 87

CAL YR 1976 TOTAL 12697.64 MEAN 34.7 MAX 194 MIN .48
WTR YR 1977 TOTAL 10941.44 MEAN 30.0 MAX 186 MIN .48



SANDY RIVER BASIN 29
05218500 SANDY LAKE AT LIBBY, MN

LOCATION.~-Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit 07010103,
on dam on Sandy River at Libby, 1.2 mi (1.9 km) upstream from mouth, and 14 mi (23 m) north of McGregor.

DRAINAGE AREA.--421 mi? (1,090 km2).

PERIOD OF RECORD.--July to December 1893, October to December 1894, July 1895 to current year. Monthend contents
only for some periods, published in WSP 1308. Published as Sandy Lake Reservoir at Libby October 1941 to
September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level. Prior to Sept. 23, 1949, nonrecording gage and
Sept. 24, 1949, to Nov. 28, 1962, water-stage recorder at site 1 mi (1.6 km) upstream at datum 1,207.71 ft
(368.110 m) above mean sea level, adjustment of 1912. Nov. 29, 1962, to June 30, 1973, water-stage recorder
at present site at datum 1,207.71 ft (368.110 m) above mean sea level, adjustment of 1912.

REMARKS.-~-Lake is formed by concrete dam which controls Sandy, Flowage, Snake, and Aitin Lakes. Storage began
in 1893; original timber crib dam completed in 1895, replaced by present structure in 1911. Capacity betwegn
elevation 1,214.31 ft (370.122 m% and 1,221.31 ft (372.255 m) (top of structure) is 73,330 acre-ft (90.4 hm°),
of which 37,550 acre-ft (46.3 hm3) is controlled storage between elevations 1,214.31 ft (370.122 m) and
1,218.31 ft (371.341 m) (normal operating range). Contents shown herein are contents above elevation
1,209.03 £t (368.512 m). Water is used to benefit navigation cn Mississippi River below Minneapolis.

COOPERATION.-~Records furnished by Corps of Engineers.

(373.325 m); minimum observed, 5,950 acre-ft (7.34 hm below zere of capacity table Jan. 20, 1921, elevation,

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 167,208 acre-ft (206 hm3) May 19, 1950, elevation, 1,224.82 ft
)
1,207.96 £t (368.186 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents 55,450 acre-ft (68.4 hm3) June 30, elevation, 1,216.62 ft
(370.826 m); minimum, 35,950 acre-ft (44.3 hm3) Feb. 23, elevation, 1,214.43 ft (370.158 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Sept. 15.16 42160
Oct. 1 14.89 39810 ~2350
NOVe 30 cviviiereneeenesnsesasesssssacesssonsocsssansnans 14,71 38300 ~1510
DECs 371 ceveensactavasasesssnasassssassasasssnssnssssnsan 14.61 37450 -850

CAL YR 1976 tevvveninacannnsonsnssssssnssscsnasnasnnannnns -3580
Jan. 14.52 36700 ~-750
Feb. 14,48 36360 -340
Mar. 15.15 42070 +5710
BPPe 30 tiveeecnecasereancesarascanscscnasranassocaancnss 15.56 45650 +3580
3 B 15.71 46990 +1340
JUNE 30 tevreseasensnnssascanessrarssnansasoncasnassonssn 16.62 55450 +8460
JULY 37 siiveaecasancnosssanosnascassnsenoassnsssnasansses 16.43 53660 1790
BUB:e 371 cicencenanssecsscnsacessscscenrassnassntoncescnnse 16.36 53290 -370
Septe 30 cuieeceeessnearactasscecsanassestostranssanerosaens 16.33 52730 -560

WTR YR 1977 cueeeeseracnnssscssnanscansossnnssssasasananss +10570

NOTE.--Add 1200.00 ft to obtain elevation above mean sea level.



30 SANDY RIVER BASIN
05219000 SANDY RIVER AT SANDY LAKE DAM, AT LIBBY, MN

LOCATION.--Lat 46°47'20", long 93°19'10", in sec.25, T.50 N., R.24 W., Aitkin County, Hydr’oloéic Unit 07010103,
at dam at outlet of Sandy Lake, at Libby, 1.2 mi (1.9 km) above mouth, and 14 mi (23 km) north of McGregor.

PRAINAGE AREA.--421 mi2 (1,090 km?).

PERIOD OF RECORD.--July 1893 to March 1894, July 1894, November 1894 to March 1895, August 1895 to current year.
Mgnthly gischarge only for some periods, published in WSP 1308. Published as "below Sandy Lake Reservoir"
1893-1916.

GAGE.--Water-stage recorders on headwater and tailwater. Datum of gages is at mean sea level. Prior to June 30,
1973, gages (nonrecording gages prior to June 20, 1949) at same site with datum at 1,207.71 ft (368.11 m)
above mean sea level, adjustment of 1912.

REMARKS.--Discharge computed on basis of head over dam, using modified weir formula, head being obtained from
headwater and tailwater recorder records. Flow completely regulated by Sandy Lake (see preceding page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; discharge measurement made and
records reviewed by Geological Survey.

AVERAGE DISCHARGE (unadjusted).--82 years (water years 1896-77), 213 ft3/s (6.03 m3/s), 6.87 in/yr (174 mm/yr).
EXTREMES FOR PERIOD OF RECORD.-~Maximum daily discharge, 3,740 rt3ss (106 n3/s) July 12, 1897; no flow at times.

EXTREMES FgR CURRENT YEAR.--Maximum daily discharge, 1,150 £t3/s (32.6 m3/s) Sept. 29; minimum daily, 20 rt3/s
(0.57 m>/s) Nov. 17 to Mar. 17.

DISCHARGE, IN CUBIC FEET PER StCOND, wATER YEAR OCTUBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MaY JUN JuL AUG SEP
1 21 21 20 20 -4 20 21 22 22 330 24 216
2 21 21 20 20 20 20 21 22 22 324 24 212
3 21 21 20 20 20 20 21 22 22 324 24 204
4 21 21 20 20 20 20 21 22 22 324 24 190
S 21 21 20 20 20 20 21 22 22 324 24 188
6 21 21 20 20 20 20 21 22 22 324 24 182
7 .21 21 20 20 20 20 21 22 23 218 24 504
8 21 21 20 20 20 20 21 22 23 220 24 480
9 21 21 20 20 20 20 21 22 23 23 24 486
10 21 21 20 20 20 20 22 22 23 24 24 6l6
11 21 21 20 0 20 20 22 22 23 24 24 536
12 21 21 20 20 20 20 22 22 23 24 24 608
13 21 21 20 20 20 20 22 22 24 24 24 528
14 21 21 20 20 20 20 22 22 24 24 24 544
15 21 21 20 20 20 20 2e 22 24 24 24 240
16 21 21 20 20 20 20 22 22 24 24 24 249
17 21 29 20 20 20 20 22 22 118 4u8 24 258
18 21 20 20 20 20 21 22 22 24 760 24 267
19 21 20 20 20 20 21 22 22 24 332 24 279
20 21 20 20 20 20 21 22 22 24 216 24 279
21 21 20 20 20 20 21 22 el 24 23 24 285
22 21 20 20 20 20 21 21 22 24 23 24 288
23 21 20 20 20 20 21 21 22 83 24 24 288
24 21 20 20 20 20 21 21 22 174 24 24 288
25 21 20 20 20 20 21 21 22 170 24 24 552
26 21 - 20 20 20 20 21 21 22 170 24 24 516
27 21 20 20 20 20 21 21 22 170 24 525 738
28 21 20 20 20 20 21 21 22 170 24 525 869
29 21 20 20 20 - 21 21 22 174 24 525 1150
30 21 20 20 20 ——— 21 21 22 171 24 216 1070
31 21 == 20 20 ——— 21 -—- 22 -— 24 220 —-——
TOTAL 651 616 620 620 560 634 642 682 1886 4657 2635 13110
MEAN 21.0 20.5 20.0 20.0 20.0 20.5 21.4 22.0 62.9 150 85.0 437
MAX 21 21 20 20 20 21 22 22 174 760 525 1150
MIN 21 20 20 20 20 20 21 22 22 23 24 182
CFSM .05 .05 .05 .05 .05 .05 .05 .05 .15 36 .20 1,04
IN. .06 .05 05 .05 .05 - 06 .06 .06 .17 .41 .23 1.16
CAL YR 1976 TOTAL 35529 MEAN 97.1 MAX 1340 MIN 10 CFSM .23 IN 3.14
WTR YR 1977 TOTAL 27313 MEAN 74.8 MAX 1150 MIN 20 CFSM .18 In 2,41 '



MISSISSIPPI RIVER MAIN STEM 31
05220500 MISSISSIPPI RIVER BELOW SANDY RIVER, NEAR LIBBY, MN

LOCATION.--Lat 46°47'23", long 93°19'43", in SE 1/4 NE 1/4 sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic
Unit 07010103, on right bank 600 ft (183 m) downstream from Sandy River, 0.8 mi (1.3 km) northwest of Libby,
and at mile 1,106 (1,780 km) upstream from Ohio River.

DRAINAGE AREA.--5,060 mi2 (13,110 km2), approximately.

PERIOD OF RECORD.--April 1930 to current year.

REVISED RECORDS.--WSP 1914: 1958.

GAGE.--Water~-stage recorder. Datum of gage is 1,204.06 ft (367.00 m) above mean sea level. Prior to July 28,
1931, nonrecording gage at site 600 ft (183 m) upstream at datum 3.16 ft (0.96 m) higher.

REMARKS.-~Records good except those for winter period, which are fair. Flow regulated by Winnibigoshish Lake
32228588)05201000), Leech Lake (see Sta 05206000), Pokegama Lake (see Sta 05210500), and Sandy Lake (see Sta
AVERAGE DISCHARGE.--47 years, 1,991 rt3/s (56.39 m3/s), 5.34 in/yr (136 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum_discharge, 16,000 ft3/s (453 m3/s) May 17, 1950, gage height, 20.02 ft
(6.102 m); minimum, 83 rt3/s (2.35 m3/s) Nov. 16, 1936, gage height, 1.44 ft (0.439 m).

EXTREMES FOR CURREgT YEAR.--ngimum discharge, 3,640 ft3/8 (103 m3/s) Sept. 11, gage height, 8.57 ft (2.612 m);
minimum, 254 ft°/s (7.19 m3/s) Nov. 8, gage height, 1.95 ft (0.594 m).

DISCHARGE, IN CUBIC FEET PER SECLOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 309 314 290 305 360 440 696 804 814 1280 436 1200

2 303 307 290 305 360 440 740 727 1020 1180 453 1440

3 295 303 290 305 360 440 709 696 1120 1120 427 1680

4 303 307 290 305 370 440 714 678 1110 1110 422 1880

5 310 306 2990 305 370 4590 718 678 1100 1140 413 2110

6 313 330 290 305 370 490 700 673 1040 1140 397 24290

7 308 325 290 305 380 520 678 647 1010 1110 400 2850

8 299 290 295 305 380 490 638 611 1040 1020 405 3070

9 299 293 295 305 380 450 629 603 1020 877 396 3300
10 306 334 295 305 380 420 629 594 987 869 394 3550
11 317 343 295 310 380 420 647 559 949 851 390 3620
12 310 339 295 310 380 450 647 538 878 847 381 3600
13 309 310 295 320 380 500 616 529 809 794 362 3530
18 317 273 295 320 380 560 581 503 750 685 338 3260
15 315 290 295 320 380 620 581 503 709 622 340 2810
16 313. 306 29% 320 380 600 559 495 682 640 334 2570
17 319 311 300 325 380 580 551 478 655 1230 322 2390
18 311 319 300 330 380 560 568 470 664 1200 335 2200
19 299 316 300 330 380 S40 638 4s7 718 974 338 2040
20 299 314 300 330 380 520 768 470 791 808 332 1940
el 312 312 300 330 390 520 888 482 781 795 322 1880
22 317 306 300 330 390 S10 983 503 786 784 325 1840
23 313 303 300 330 400 510 1110 512 916 752 318 1850
24 302 299 300 330 400 500 1200 516 1060 692 333 2000
25 293 293 300 330 410 500 1170 525 1130 592 354 2390
26 294 303 300 340 420 520 1120 499 1100 554 412 2650
27 300 302 300 340 430 560 1050 482 1110 528 669 2820
28 300 291 300 340 440 600 987 491 1080 477 740 3030
29 309 287 300 340 - 640 940 503 1040 450 809 3340
30 304 290 300 350 - 660 864 499 1190 433 883 3260
31 309 - 305 350 e 686 ——- 598 ~—- 426 1060 om-
TOTAL 9507 9216 9190 9975 10790 16136 23319 17323 28059 25980 13840 76520
MEAN 307 307 296 322 385 521 777 559 "935 838 446 2551
MAX 319 343 305 350 440 686 1200 804 1190 1280 1060 3620
MIN 293 273 290 305 360 420 551 457 655 426 318 1200
CFSM .06 «06 06 06 .08 .10 »15 o1 .19 .17 09 50,
IN. .07 .07 .07 «07 .08 .12 17 13 .21 " .19 10 «56

CAL YR 1976 TOTAL 441128 MEAN 1205 MAX 4660 MIN 273  (FSM .24 IN 3,24
WIR YR 1977 TOTAL 249855 MEAN 685 MAX 3620 MIN 273 CFS™ 14 IN 1,84



32 MISSISSIPPI RIVER MAIN STEM
05227500 MISSISSIPPI RIVER AT AITKIN, MN

LOCATION.--Lat 46°932'26", long 93°42'26", in SW 1/4 NW 1/4 sec.24, T.47 N., R.27 W., Aitkin County, Hydrologio
Unit 07010104, on right bank upstream side of highway bridge at north edge of Aitkin, 1 mi (1.6 km) down-
stream from Ripple River and at mile 1,055.9 (1,698.9 km) upstream from Ohio River.

DRAINAGE AREA.--6,140 mi2 (15,900 km?), approximately.
PERIOD OF RECORD.=--March 1945 to current year.

GAGE.--Water-stage recorder, Datum of gage is 1,182.41 ft (360.40 m) above mean sea level, levels by Corps of
Engineers. Mar. 1, 1945, to Mar. 14, 1961, nonrecording gage, and Mar., 15, 1961, to Sept. 30, 1967, water-
stage recorder at same site at datum 3.0 ft (0.9 m) higher. Diversion channel: Nonrecording gage. Patum
of gage is 1,182.02 ft (360.28 m) above mean sea level. Apr. 9, 1955, to Apr. 10, 1956, nonrecording gage
at site 4 mi (6 km) downstream at different datum. Apr. 11, 1956, to Sept. 30, 1967, nonrecording gage at
same site at datum 3.0 ft (0.9 m) higher.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by Winnibigoshish Lake
(see sta 05201000), Leech Lake (see sta 05206000), Pokegama Lake (see sta 05210500), and Sandy Lake (see sta
05218500). Water diverted at medium and high stages into Aitkin diversion channel 6.5 mi (10.5 km) above
station, bypasses station and returns to river 15.5 mi (24.9 km) below station. Diversion began Apr. 2,
1955. These records include flow in diversion channel.

AVERAGE DISCHARGE.--32 years, 2,881 rt3/s (81.59 m3/s), 6.37 in/yr (162 mm/yr).

EXTREMES FOR PERIOD OF RECORD.-~-Maximum dischgrge, 009 rt3/s (566 m3/s) May 20, 1950, gage height, 22.49 ft
(6.855 m), present datum: minimum, 151 ft3/s (4. 25 /s) Sept. 1, 1961, gage height, 0.60 rt (0. 183 m).

EXTREMES FQR CURRENT YEAR,--Maximum daily discharge, 3,980 ft3/s (113 m3/s)_Sept. 13; minimum daily, 292 ft3/s
(8.27 m3/s) Nov. 8. River jgaee: Hax§mum discharge. 3,360 £t3/s (95.2 m3/s) Sept. 30, gage height, 8.42 ft
(2.566 m); minimug 271 ft /g (7.67 m3/s) Nov. 8, gage height, 0.95 ft (0.290 m). Diversion gage: Maximum
discharge, 727 ft>/s (20.6 m>/s) Sept. 30, gage height, 7.05 ft (2.149 m), from graph based on gage readings;
no flow Oct. 1 to Sept. 6 and Sept. 23-25.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MayY JUN JuL AUG SEP
1 302 330 320 330 380 450 900 1250 741 1290 528 1120

2 302 335 320 330 380 as0 900 1150 941 1370 516 1280

3 302 342 320 330 380 450 900 1060 1210 1360 529 1490

] 300 339 320 330 380 460 950 988 1460 1330 529 1770

5 302 330 320 330 380 470 970 956 1550 1340 St4 1970

6 302 330 320 330 380 480 1000 933 1550 1340 S01 2190

7 302 321 320 330 380 500 1000 915 1480 1350 479 2520

8 302 292 320 333 380 530 1000 899 1400 1310 467 2930

9 302 318 320 333 380 540 996 865 1350 1230 463 3270
10 302 351 320 333 380 540 967 835 1310 1090 460 3510
11 302 329 320 333 380 540 925 808 1270 1030 452 3760
12 309 330 320 333 385 560 902 769 1210 1010 440 3940
13 318 330 320 334 385 580 900 720 1130 978 434 39860
14 318 330 320 335 385 620 872 684 1050 947 412 3950
15 322 320 320 340 3as 700 829 646 972 861 392 3730
16 321 320 320 340 390 730 804 625 959 791 387 3340
17 321 330 320 345 390 740 78% 60S 929 780 382 3060
18 321 330 325 350 390 750 773 576 903 1100 361 2800
19 321 330 328 350 390 750 786 558 88l 1280 353 2590
20 321 330 339 350 400 730 864 S51 902 1190 355 2390
21 315 330 330 350 410 700 1050 548 944 1020 357 2270
22 315 330 330 350 420 700 1220 Se3 960 938 351 2230
23 320 330 330 360 430 700 1360 S82 970 909 338 2190
24 326 330 330 360 440 700 1500 596 1030 8a3 328 2230
2% 327 330 330 360 440 700 t610 605 1170 826 326 2360
26 324 330 330 360 440 700 1630 612 1280 . 733 356 2790
27 309 330 330 360 440 700 1600 601 1300 660 435 3140
28 307 325 330 370 450 750 1490 570 1290 643 616 3390
29 312 320 330 370 .- 800 1400 s72 1260 592 756 3650
30 324 320 330 370 e 850 1330 575 1220 | 553 868 3960
31 328 - 330 370 Lt 900 -—— 648 co- 552 986 -
TOTAL 9696 9842 10053 10699 11150 19770 32213 22865 34622 31286 14668 83800
MEAN 313 328 324 345 398 638 1074 738 1154 1009 473 2793
MAaX 328 351 330 370 450 900 1630 1250 1550 1370 986 3980
MIN 300 292 320 330 380 450 773 S48 741 552 326 1120
CFSM «05 «05 «05 06 07 .10 .18 .12 .19 .16 .08 46
IN. «06 <06 +06 <06 «07 .12 20 .14 «21 «19 «09 oSt

CAL YR 1976 TOTAL 523432 MEAN 1430 MAX 7150 MIN 292 CFsSm .23 IN 3,17
WTR YR 1977 TOTAL 290664 MEAN 796 MAX 3980 MIN 292 CFSM ,13 IN 1,76



PINE RIVER BASIN . 33
05230500 PINE RIVER RESERVOIR AT CROSS LAKE, MN

LOCATION.--Lat H6°40'09", long 94°06'44", in SW 1/4 NW 1/B sec.21, T.137 N., R.27 W., Crew Wing County,
Hydrologic Unit 07010105, at dam on Pine River, at cutlet of Cross Lake at village of Cross Lake.

DRAINAGE AREA.--562 mi? (1,456 km2),
PERIOD OF RECORD.--March 1886 to current year. Mcnthend contents only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is a mean sea level (levels by Corps of Engineers). Prior to
May 3, 1949, nonrecording gage at same site and datum.

REMARKS .-~Reservoir is formed by Trout, Whitefish, Rush, and Cross Lakes and several other natural lakes
controlled by timber crib dams; storage began in 1886; dam completeéd in 1886. Capacity between elevatiogs
1,226.32 £t (373.782 m) and 1,23%.82 ft (376.373 m) (maximum allowable range) is 118,710 acre-ft (146 hm)
of which 53,280 acre-ft (65.7 hm3) is controlled storage between elevations 1,226.32 ft (373.782 m) and
1,230.32 £t (375.002 m) (normal operating range). Contents shown herein are ccntents above an elevation
1,218.67 rt (371.451 m). Water is used to benefit navigation on Mississipp River below Minneapolis.

COOPERATION.~--Records fﬁrnished by Cerps of Engineers.'

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 173,600 agre-tt (214 hm3) July 10, 1916, elevation,
1,234.56 £t (376.29% m); minimum observed, 1,310 acre-ft (1.62 hm>) belew zero of capacity table Aug. 20,
1918, elévation, 1,217.67 ft (371.146 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 103,700 acre-ft (128 hm3) Apr. 21, elevation, 1,229.71 ft
(374.816 m); minimum, 76,020 acre~ft (93.7 hm>) Dec. 8, 14, 15, 16, 20, 21, elevation, 1,227.65 ft (374.188 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

Elevatibn Centents Change in contents
Date (feet) (acre~feet) (acre-feet)
" Sept. 30 27.97 80240

Oct. 31 27.69 76550 -3690
Nov. 30 27.70 76680 +130
Deec. 31 27.91 79440 +2760

CAL YR 1976 .viceencevnsunsesosanonsssoososccssasassnasss +130
JaN. 31 sessecccrcserccorossssssssrsscesncrosssscnssannes 28.11 82080 +2640
Feb:e 28 cuvvueesvcesosesesosoosesssasosacsnsesssncnsnoses 28.37 85540 +3460
MBP. 31 teeeccconsncesvsonssscossnesncnssssssnsonsosesoses 29.17 96300 +10760
APPe 30 teveesccesecssscecsconnosscasscassssonracassasnenes 29.56 101600 +5300
May 31 tccercccrcaacsarsanarssnssasnsrnnanasnanasnnsnnns 29.57 101700 +100
June 30 .cievecrssecrencsescnsesensesssecsncsassessnresne 29.57 101700 0
JULY 31 tieceeccncccsnsedasansscssvassssossncsasssssvassss 29.35 98750 -2950
AUB:e 31 Liiurecensasesesccncncnsnsrsasscassssnsansnsosnes 29.44 99980 +1230
Septe 30 sececcsccsssctocnensscrscssasssnsosersscsacsessen 29.41 99570 -410

WIR YR 1977 vcoveercenesososacssssosssessassssssassssassss +19330

NOTE.-~Add 1200.00 ft to obtain elevation abcve mean sea level.



34 PINE RIVER BASIN
05231000 PINE RIVER AT CROSS LAKE DAM, AT CROSS LAKE, MN

LOCATION.--Lat 46°40'09", long 9u°06'44", in SW 1/4 NW 1/4 sec.21, T.137 N., R.27 W., Crow Wing County,
Hydrologic Unit 07010105, at dam at outlet of Cross Lake at Village of Cross Lake.

DRAINAGE AREA.--562 mi2 (1,456 km?).

PERIOD OF RECORD.--April 1886 to current year. Monthly discharge only for some periods, published in WSP 1308.
Published as "below Pine River Reservoir" 1895-1916, 1929, and as "at- Pine River Dam, at Cross Lake" 1941-56.

GAGE.--Water-stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gages is 1,216.32 ft
(370.73 m) above mean sea level. Mar. 26, 1886, to May 31, 1929, nonrecording gages on headwater and tail=-
water at same sites and datum. June ! to Nov. 30, 1929, nonrecording gage in tailwater at datum 1.60 ft
(0.49 m) lower. Deec. 1, 1929, to May 2, 1949, nonrecording gage on headwater and Dec. 1, 1929, to August
1949, nonrecording gage on tailwater at present sites and datum.

REMARKS,.--Discharge computed principally on basis of modified weir formula, the head being obtained from twice-
daily readings on tailwater gage and from headwater recorder. Flow completely regulated by Pine River
Reservoir (see preceding page). :

COOPERATION.~~Computations of daily discharge furnished by Corps of Engineers; records reviewed by Geological
Survey.

AVERAGE DISCHARGE (unadjusted).--91 years, 216 ft3/s (6.12 m3/s), 5.22 in/yr (133 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 2,250 £t3/s (63.7 m3/s) in June 1896 (does not include
flow bypassing dam through crevasse); no flow at times.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 400 rt3/s (11.3 m3/s) Apr. 22-27; minimum daily, 30 rt3/s

(0.85 m?/s) Oct. 1 to Apr. 1, Apr. 12-18, June 15-17, 22-24, June 29 to July 1, July 12-15, July 20 to
Sept. 1.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TU SEPTEMBER 1977

MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 30 30 30 30 30 30 30 100 258 30 30 30
2 30 30 30 30 30 30 44 100 290 91 30 135
3 30 30 30 30 30 30 S0 100 123 100 30 150
4 30 30 30 30 30 30 50 100 95 100 30 150
S 30 30 30 3v 30 30 68 100 95 150 30 150
6 30 30 30 30 30 30 70 100 95 150 30 150
7 30 30 30 30 30 30 70 100 95 192 30 150
8 30 30 30 30 30 30 70 100 95 200 30 200
9 30 30 30 30 30 30 70 100 95 154 30 200
10 30 30 30 30 30 30 70 5S4 54 150 30 200
11 30 30 30 30 30 30 34 50 75 80 30 200
12 30 30 30 30 30 30 30 50 100 30 30 200
13 30 30 30 30 30 30 39 50 63 30 30 200
14 30 30 30 30 30 30 30 50 33 30 30 200
15 30 30 30 30 30 30 30 S0 30 30 30 200
16 30 30 30 30 30 30 30 50 30 90 39 200
17 30 30 30 30 30 30 30 50 30 105 30 200
18 30 30 30 30 30 30 30 50 88 100 30 200
19 30 30 30 30 30 30 65 S0 100 42 30 200
20 30 30 30 30 30 30 143 50 100 30 30 200
21 30 30 30 30 30 30 242 96 39 30 30 200
22 30 30 30 30 30 30 400 96 30 30 30 200
23 30 30 30 30 30 30 400 96 30 30 30 200
24 30 30 30 30 30 30 400 100 30 30 30 242
25 30 30 30 30 30 30 400 100 91 30 30 250
26 30 30 30 30 30 30 400 56 100 30 30 250
27 30 30 30 30 30 30 400 50 100 30 30 250.
28 30 30 390 30 30 30 200 92 39 30 30 342
29 30 30 30 30 ——- 30 200 196 30 30 30 350
30 30 30 30 30 -—- 30 113 200 30 30 30 350
3t 30 == 30 30 ~-= 30 mee 117 ——— 30 30 -
TOTAL 930 900 930 930 840 930 4199 2653 2463 2214 930 6149
MEAN 30.0 30.0 30.0 30.0 30.0 30.0 140 85,6 82.1 71.4 30.0 205
MAX 30 30 30 30 30 30 400 200 290 200 30 350
MIN 30 30 30 30 30 30 30 50 30 30 390 30
CF3SM .05 -05 .05 .05 .05 .05 .25 .15 .15 .13 .05 37
IN. 06 .06 .06 .06 .06 06 .28 .18 .16 1415 .06 .41
i
CAL YR 1976 TOTAL 30415 MEAN 83.1 MAX 392 MIN 30 CF8M .15 IN 2.01
WTR YR 1977 TOTAL 24068 MEAN 65.9 MAX 400 MIN 30 CFSM .12 IN 1,59



CROW WING RIVER BASIN . 35
05244000 CROW WING RIVER AT NIMROD, MN .

LOCATION.~-Lat 46°38'25", long 94°52'44", in SE 1/4 NW 1/4 sec.32, T.137 N., R.33 W., Wadena County, Hydrologic
Unit 07010106, on right bank 200 ft (61 m) upstream from highway bridge, 0.2 mi (0.3 km) nerth of Nimrod, and
0.7 mi (1.1 km) upstream from Cat River.

DRAINAGE AREA.--1,010 mi2 (2,620 km2), approximately.

PERﬁgBO?F RECORD.~~April 1910 to September 1914, July 1930 to current year (winter records incomplete prior to

-REVISED RECORDS.--WSP 1508: 1910~11, 1913-14, 1937, 1942(M), 1944(M).

GAGE.--Water-stage recorder. Datum of gage is 1,313.27 ft (400.285 m) above mean sea level, levels by Wadena
County Highway Department from Minnesota Department of Transportation bench mark. Apr. 15, 1910, to
Sept. 30, 1914, nonrecording gage at same site, at datum 2.2 ft (0.671 m) lower. July 28, 1930, to Nov. 4,
1949, nonrecording gages at same site and datum.

REM?R&S.--Records good except those for winter period, which are fair. Flow affected by natural storage in many
akes.

AVERAGE DISCHARGE.--38 years (water years 1940-77), 476 £t3/s (13.48 m3/s), 6.40 in/yr (163 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,700 ft3/s (105 m3/s) Oct. 10, 1973, gage height, 7.35 ft
(2.240 m); maxigum gage hegght, 7.64 £t (2.329 m) Apr. 20, 1950 (backwater frem ice); minimum discharge
observed, 45 ft3/s (1.27 m3/s) Aug. 7, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 598 rt3/s (16.9 m3/s) Sept. 25, gage height, 3.44_ft (1.049 g);
maximum gage height, 4.44 £t (1.353 m) Mar. 14 (backwater from ice); minimum discharge, 76 £t3/s (2.15 m3/s)
Nov. 7, gage height, 2.09 ft (0.637 m), result of freezeup.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR UCTOBER 1976 TU SEPTEMBER 1977
: MEAN VALUES

DAY ocr NOV DEC JAN FES. MAR APR MAY Jun JuL AUG SEP
1- 148 166 152 153 186 230 449 346 53¢ 263 204 443

2 145 162 152 153 188 230 429 333 472 243 192 421

3 145 162 o 1s2 153 189 - 230 407 326 414 230 188 395

4 152 166 152 154 191 230 396 319 386 277 177 374

5 155 170 152 154 193 230 388 329 348 300 180 371

6 159 170 15¢ 155 195 230 374 329 320 269 177 370

7 159 136 152 155 197 235 367 327 305 254 188 375

8 159 210 1Se 156 199 235 361 318 295 261l 177 366

9 159 170 152 157 201 240 360 31t 280 253 170 372
10 162 170 152 158 204 250 362 299 275 243 170 370
11 162 165 152 159 205 260 362 285 266 252 170 352
12 162 165 152 160 214 300 360 c73 256 261 166 325
13 159 165 152 161 210 330 366 263 243 249 170 305
14 159 160 152 162 210 360 368 249 230 241 166 286
15 162 160 152 163 215 360 375 245 239 232 170 265
16 162 160 152 164 215 355 365 240 256 253 184 264
17 162 160 152 166 215 350 417 235 275 252 180 270
18 162 160 152 167 215 340 484 227 320 244 173 296
19 162 160 152 169 215 330 Se1 217 310 246 160 312
20 162 160 152 170 220 325 570 238 295 242 lo2 317
21 162 160 152 171 220 320 574 229 280 24y 166 329
22 162 160 152 173 220 320 551 238 268 227 173 406
23 170 155 152 174 220 323 528 230 315 217 173 426
24 166 1SS 153 175 220 327 S09 213 309 204 173 527
25 166 155 153 177 22¢0 340 474 196 289 200 177 586
26 170 155 153 178 225 360 438 192 263 192 209 591
27 152 155 1S3 - 180 225 385 a14 204 251 213 252 560
28 217 154 153 181 22s 400 394 261 260 2235 295 S30
29 170 153 153 182 —— 420 373 295 265 209 307 508
30 166 15 153 183 —-— 432 357 290 265 213 346 483
31 166 - 153 184 — 447 —-— 442 - 217 465 -
TOTAL 5024 4851 4720 S147 5848 9724 12733 8499 9073 7426 6266 11795
MEAN 162 162 152 106 209 314 424 274 302 240 202 393
MAX 217 210 153 184 ‘eas aa7 574 442 532 300 465 591
MIN 145 136 152 153 186 230 357 192 230 192 162 264
CFSM .16 .16 .15 .16 .21 31 .42 27 30 .24 .20 .39
IN. .19 .18 .17 .19 .22 .36 .47 .31 33 .27 .23 .43

CAL YR 1976 TOTAL 10i235 MEAN 277 MAX 694 MIN 134 CFSM .27 IN 3.73
WTR YR 1977 TOTAL 91106 MEAN 250 MAX 591 MIN 136 CFSM .25 IN 3.36



36 CROW WING RIVER BASIN
. 05245100 LONG PRAIRIE RIVER AT LONG PRAIRIE, MN

LOCATION.~-Lat 45958'30", long 94°51'56", in NE 1/4 NW 1/4 seoc.20, T.129 N., R.33 W., Todd County, Hydrologiec
Unit 07010108, on right bank 90 ft (27 m) upstream from bridge on First Avenue at Long Prairie and 400 ft
(122 m) downstream from Venewitz Creek.

DRAINAGE AREA.--432 mi2 (1,119 km?).

PERIOD OF RECORD.--October 1971 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,281.74 £t (390.674 m) above mean sea level.

REMARKS ., ~~Records fair.

AVERAGE DISCHARGE.--6 years, 146 ft3/s (4.13 m3/s), 4.59 in/yr (116 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maxigum discharge, 3,270 ft3/s (92.6 m3/s) July 22, 1972, gage height, 9.37 ft

(2.856 m); minimum daily, 0.84 ft°/s (0.02 m”/s) Jan. 12-18, 1977.

EXTREMES FOR CURRENT YEAR.~--Maximum discharge, 118 £t3/a (3.34 m3/s) May 30, gage height, 2.27 ft (0.6923m);
?sxégum ga eJheig?g,]g.ﬁs ft (0.808 m) Mar. 17 (backwater from ice); minimum daily discharge, 0.84 ft3/s
.02 m3/s) Jan. 12-18.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN Jul AUG
1 [ ) 13 4,0 2.1 «90 2.3 76 60 76 26 21

2 6.4 13 3.8 1.9 +90 242 76 59 73 2s 20

3 7.6 13 3.6 1.7 .90 2.2 73 Se 62 2S 17

4 8.2 12 3.5 1.6 «90 2.2 69 S 55 26 17

S 8,2 12 3.4 1.5 090 2.2 06 60 s3 26 17

6 7.9 12 3.3 1.3 «90 2.2 61 59 4s 25 15

7 9,9 12 3.3 1.2 91 3.0 62 57 40 24 15

8 10 12 3.2 1.1 +96 4,5 61 56 39 22 15

9 11 12 3.2 .98 99 10 (-3} 54 34 20 14
10 13 12 3.2 .90 1.1 22 61 52 33 20 14
11 13 11 3,2 .86 1.2 30 62 49 32 e2 15
12 13 10 3,2 84 1.3 50 60 46 30 21 14
13 14 9.0 3,2 .84 1.4 60 61 44 29 20 14
14 15 8.5 3.2 <84 1.5 S0 63 41 31 19 14
15 17 7.5 3.2 .84 1.7 56 65 40 31 18 16
16 16 7.2 3.2 .84 1.9 75 67 39 35 17 18
17 17 7.0 3.2 .84 2.0 88 71 37 36 16 19
18 19 7.0 3.2 +84 2.1 80 77 36 37 16 18
19 22 6.9 3.2 «8S 2.2 80 80 33 34 15 16
20 22 6,8 3.2 «87 2.2 82 87 32 33 14 16
21 22 6,7 3.2 .88 2,3 77 96 32 33 13 15
22 14 6.6 3.1 .89 2.3 84 95 31 32 13 15
23 14 6.6 3.1 «90 2.3 84 93 30 3 1S 14
ek 14 6,5 3.1 «90 2.3 76 86 30 30 15 14
2s 14 6,4 3.1 90 2.3 70 80 29 29 12 15
26 14 6.1 3.0 90 2.3 78 76 29 28 9.5 17
27 14 S.0 3.0 «90 2.3 79 71 28 27 14 23
28 14 4.5 2.9 «90 2.3 79 67 35 26 18 27
29 14 4,2 2.8 «90 - 81 67 36 26 18 25
30 13 4.1 2.7 290 bt 83 63 91 26 19 29
31 13 m—— 2.4 «90 Lt 74 == 70 i 21 36
TOTAL 416.6 260.6 98.9 32.61 45.26 1568.8 2153 1409 1126 584, 555
MEAN 13,4 8.69 3,19 1,05 t.62 50.6 71,8 45.5 37.5 18,9 17.9
MAX 22 13 4.0 2,1 2.3 88 96 91 76 26 36
MIN 6.4 4,1 2.4 «84 «90 2.2 60 28 26 9,5 14
CFSM 03 <02 «007 002 <004 .12 «17 o1 «09 <04 .04
In. .04 «02 +01 00 200 .14 »19 .12 «10 «0S 05

CAL YR 1976 TOTAL 21048.70 MEAN 57,5 MAX 594 MIN 2.4 CFSM .13 IN 1,81
WTR YR 1977 TOTAL 9215.27 MEAN 25.2 MAX 96 MIN L84 CFSM .06 IN .79



CROW WING RIVER BASIN 37
05246500 GULL LAKE NEAR BRAINERD, MN

LOCATION.--Lat 46°24140", long 94°921'26", in N 1/2 sec.20, T.134 N., R.29 W., Cass County, Hydrologic Unit
07010106, in pool of dam on Gull River, 800 ft (244 m) south of outlet of Gull Lake, 0.2 mi (0.3 km)
upstream from Gull Lake Dam, and 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi2 (743 km2).

PERIOD OF RECORD.--August 1911 to current year. Prior to October 1941 monthend contents only, published in
WSP 1308. Published as Gull Lake Reservoir October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level. Prior to Aug. 10, 1949, nonrecording gage
800 £t (244 m) north of present site at same datum. Aug. 11, 1949, to June 30, 1973, water-stage recorder
at present site and at datum 1,188.14 £t (362.15 m) above mean sea level, adjustment of 1912.

REMARKS . --Reservoir is formed by Gull Lake and several other natural lakes controlled by concrete dam completed
in 1913; storage began in 1912. Capacity between elevation 1,192.75 ft (363.550 m) and 1,195.75 ft
(364.464 m) (maximum allowable range and normal operating range) is 26,020 acre-ft (32.1 hm’). Contents
shown -herein are contents above elevation 1,188.75 ft (362.331 m). Water is used to benefit navigation on
Mississippi River below Minneapolis.

COOPERATION.-~Records furnished by Corpé of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 74,800 gcre-ft (92.2 hw3) June 30, 1914, elevation, 1,195.05 ft
(364.251 m); minimum observed, 22,250 acre-ft (27.% hm’) Mar. 20, 1924, elevation, 1,190.75 ft (362.941 m).

EXTREMES FOR CURRENT YEAR.--Maximum_contents, 64,550 acre-ft (79.6 hm3) July 6, elevation 1,194.21 ft (363.995 m);
minimum, 40,510 acre-ft (49.9 hm3) Nov. 24, elevation, 1,192.37 ft (363.434 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1976 to SEPTEMBER 1977

Elevation Contents Change in contents
(feet) (acre-feet) (acre-feet)

Sept. 92.74 44690
Oct. 92.47 41640 -3050
Nov. 92.40 40850 -790
Dec. 92.49 41870 +1020

CAL YR 1976 cicneccnnsoccscocnosnncassanssanssncsnssnnns -8640
Ja8Me 371 ceceetcccrnsenscncensosososeessastronseranntranon 92.57 42770 +900
F@bD. 28 cvueevoessansossonsssonsossosnssscnssccssnssssssnoe 92.71 44360 +1590
£ o 93.36 52710 +8350
Apr. . 93.90 59710 +7000
May 94,07 61930 +2220
June: 93.95 60360 -1570
July 93.85 59070 -1290
Aug. 93.76 57890 -1180
Septe 30 coverretctttcctossrsecnsrsscnssscsacesssesssenannns 93.94 60230 +2340

WIR YR 1977 ceeeccccnccsnsscasscensssossnoncsnsssenanness +15540

NOTE.--Add 1100.00 ft to obtain elevation above mean sea level.



38 CROW WING RIVER BASIN
05247000 GULL RIVER AT GULL LAKE DAM, NEAR BRAINERD, MN

LOCATION.~-Lat U6°24'4O", long 94921'12", in sec.20, T.134 N., R.29 W., Cass County, Hydrologic Unit 07010106,
in headwater and tailwater of dam at outlet of Gull Lake, 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi2 (743 knm?).

PéRIOD OF RECORD.--August 1911 to current year. Monthly discharge only for some periods, published in WSP 1308.
Published as "Gull Lake Reservoir®" 1929.

GAGE.-~Water-stage recorder on headwater snd nonrecording gage on tailwater. Datum of gages is at mean sea
level. August 1911 to May 23, 1929, and Dec. 1, 1929, to Aug. 1, 1949, both gages were nonrecording gages
at same site and datum in use. May 24 to Nov. 30, 1929, nonrecording gage 500 ft (152 m) downstream at
different datum. Aug. 2, 1949, to June 30, 1973, at present sites with datum of gage at 1,188.14 ft
(362.15 m) above mean sea level, adjustment of 1912,

REMARKS.--Discharge computed at dam on basis of modified weir formulas, the head being obtained from twice-daily
readings)cn tailwater gage and from headwater recorder. Flow completely regulated by Gull Lake (see preced-
ing page).

COOPERATION.~-Computations of daily discharge furnished by Corps of Engineers; records reviewed by Geological
Survey.

AVERAGE DISCHARGE (unadjusted).--66 years, 107 £t3/s (3.03 m3/s), 5.06 in/yr (128 mm/yr).
EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,120 £t3/s (31.7 m3/s) May 15, 1938; no flow at times.

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 306 ft3/s (8.67 m3/s) June 3; minimum daily, 16 £t3/s
(0.45 m>/s) Nov. 4 to Dec. 26.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY Jun JuL AUG SEP
1 18 17 16 17 17 18 22 21 204 22 22 21

2 18 17 16 17 17 18 20 21 300 22 22 21

3 18 17 16 17 17 18 20 21 306 22 22 21

4 18 16 16 17 18 18 2t 21 200 22 22 et

S 18 16 16 17 18 18 20 21 200 22 22 21

6 18 16 16 17 18 18 20 21 200 180 22 21

7 18 16 te 17 18 19 20 21 103 242 22 21

8 18 16 16 17 18 20 21 21 54 242 22 21

9 18 16 16 17 18 20 21 21 21 239 22 21
10 18 16 ié 17 18 20 20 21 21 234 22 21
11 18 16 16 17 18 20 20 21 2t 229 22 21
12 18 16 16 17 18 20 20 21 22 112 22 21
13 18 16 16 17 18 20 20 21 22 111 22 21
14 18 16 16 17 18 20 20 21 22 55 22 20
15 18 16 16 t7 18 21 20 21 21 55 21 20
16 18 16 16 17 18 22 20 21 22 55 21 20
17 18 16 16 17 18 22 20 21 22 55 21 20
18 18 16 16 17 18 22 20 21 22 55 21 20
19 17 16 16 17 18 22 20 21 ee 55 21 20
20 17 16 16 17 18 22 20 21 22 55 21 20
21 17 16 16 17 18 22 20 21 22 55 21 20
22 17 16 16 17 18 22 20 21 22 55 21 20
23 17 16 16 17 18 22 20 21 22 55 21 21
24 17 16 16 17 18 22 21 21 22 55 21 21
25 17 16 16 17 18 22 21 21 22 55 21 21
26 17 16 te 17 18 22 21 21 22 23 21 21
27 17 16 17 17 18 22 21 21 22 22 21 21
28 17 16 17 17 18 22 21 21 22 22 21 21
29 17 16 17 17 - 22 21 110 22 22 21 21
30 17 16 17 17 bt 22 21 100 22 22 2t 21
31 17 ———— 17 17 ——— 22 —— 100 - 22 21 Rl
TOTAL 545 483 501 527 501 640 612 898 2047 2492 665 621
MEAN 17.6 16.1 16.2 17.0 17.9 20.6 20.4 29.0 68.2 80.4 21.5 20,7
MAX 18 17 17 17 18 22 22 110 306 242 22 21
MIN 17 16 16 17 17 18 20 2t 21 22 21 20
CFSM .06 <06 .06 .06 .06 .07 <07 .10 .24 .28 08 07
IN. $ 07 .06 .06 «07 06 .08 .08 .12 .27 .32 .09 .08

CAL YR 1976 TOTAL 18677.0 MEAN 51.0 MAX 197 MIN S.0 CFSM .18 IN 2.42
WTR YR 1977 TOTAL 10532.0 MEAN 28.9 MAX 306 MIN 16 CFSM (10 IN 1.37



CROW WING RIVER BASIN 39
05247500 CROW WING RIVER NEAR PILLAGER, MN

LOCATION.--Lat u5°18'18" long 94922'38", in SW 1/4 NE 1/4 sec. 30, T.133 N., R R.29 W., Cass County, Hydrologic
Unit 07010106, at Sylvan dam powerplant of Minnesota Power & Light Co., 3.6 mi (5.8 km) above mouth and
4.9 mi (7.9 km) southeast of Pillager.

PERIOD OF RECORD.--October 1968 to current year. Records for August 1924 to September 1968 available in files
of the Minnesota district office. .

REMARKS.~~Records fair except those below 1,000 rt3/s (28.3 m3/s), which are poor. Discharge computed on basis
of powerplant records. Records for Oct. 1, 1968 to Sept. 30, 1975, were adjusted for storage change in the
Sylvan dam reservoir. Flow partly regulated by powerplants and Gull Lake (station 05246500).

COOPERATION.~~Records collected by Minnesota Power & Light Co. under general supervision of Geological Survey,
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--9 years, 1,369 ft3/s (38.8 m3/s).

EXTREMES FOR PBgIOD OF RECgRD.--Haxinum daily discharge, 16,600 £t3/s (470 w3/s) Apr. 12, 13, 1969; minimum
daily, 60 ft2/s (1.70 m3/s) Aug. 11, 13, 14, 1976.

EXTREMES OUTSIDE PERIOD OF RECOBD.--Haximum daily discharge since 1924, 18,300 £t3/s (518 m3/s) Apr. 14, 1965.

EXTREMES PQR CURRENT YEAR.--Maximum daily discharge, 1,520 f£t3/s (43.0 m3/s) Apr. 23; minimum daily, 83 ft3/s’
(2.35 m>/s) Aug. 26.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocTt © NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 2es 261 133 236 249 290 995 684 983 350 328 625

2 160 321 158 224 249 261 976 709 1240 313 279 670

3 127 214 134 190 201 275 995 640 1410 526 331 881

4 200 269 187 186 /224 319 784 676 1150 738 279 837

5 175 178 175 175 507 318 803 762 913 827 301 493

6 142 354 158 221" 241 220 | 669 676 801 1040 303 538

7 160 104 221 209 228 249 641 467 779 828 296 578

8 210 124 174 248 248 262 676 585 595 667 279 407

9 224 142 179 186 263 262 641 593 366 828 279 426
10 224 1BS 168 209 223 282 755 522 528 942 279 425
11 2ey 158 160 209 199 349 674 458 450 774 279 426
12 2es 199 189 209 289 634 753 458 346 690 213 426
13 212 213 201 209 262 734 680 497 346 604 213 426
14 2le 213 186 235 236 781 637 509 380 622 213 397
15. . 210 213 199 210 264 773 589 440 382 453 239 386
16 ceu 213 199 210 257 785 877 475 528 430 330 399
17 224 213 210 210 168 870 944 451 495 u87 291 348
18 225 241 209 209 274 857 1170 S42 650 323 213 420
‘19 2es 263 210 209 259 779 1220 625 602 479 247 505
20 233 244 236 223 267 657 1010 348 643 349 204 530
21 237 213 226 209 290 649 1470 435 588 349 213 348
22 224 235 248 209 261 820 1510 424 588 349 213 735
23 2es 230 - 237 209 290 725 1520 446 501 3e8 213 883
24 237 262 236 209 303 655 1450 349 488 342 213 892
25 237 263 ee? 209 244 826 1050 372 u88 319 172 1190
26 2us8 252 236 2el 1020 1020 389 488 279 83 1400
27 242 252 209 237 819 961 531 488 279 1000 1410
28 194 142 209 274 1040 984 452 267 279 317 1400
29 142 160 209 236 1100 827 599 366 280 430 1400
30 351 125 209 298 1110 678 831 552 384 726 1400
3 260 == 236 224 909 - 937 Lldd 360 620 -
TOTAL 6658 6456 6168 6752 7131 19630 27959 16882 18401 15818 9656 21201
MEAN els 215 199 218 255 633 932 545 613 510 31 707
MAX 351 354 248 298 307 1110 1520 937 1410 1040 1000 1410

MIN 127 104 133 175 168 220 589 348 267 279 83 348

CAL YR 1976 TOTAL 206700 MEAN 565 MAX 4470 MIN 60
WTR YR 1977 TOTAL 162712 MEAN 446 MAX 1520 MIN 83



40 MISSISSIPPI RIVER MAIN STEM
05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN

LOCATION.--Lat 45°51'40", long 94°21'30", in lot 2, sec.20, T.39 N., R.32 W., Morrison County, Hydrologic Unit
07010104, at plant of Minnesota Power & Light Co., 4 mi (6.4 km) northwest of Royalton, 4.5 mi (7.2 km)
downstream from Swan River, and at mile 956 (1,538 km) upstream from Ohio River.

DRAINAGE AREA.--11,600 mi2 (30,000 km?), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1924 to current year.

REMARKS.--Records good. Discharge computed on basis of powerplant records. Flow partly regulated by power-
plants and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and by Pine River Reservoir (see stations
05201000, 05206000, 05210500, 05218500, 05230500, 05246500). .

COOPERATION.--Records collected by Minnsota Power & Light Co. under general supervision of Geological Survey,
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--53 years, 4,349 £t3/s (123 m3/s), 5.09 in/yr (129 mm/yr).

EXTREMES §0R PERIOD QF RECORD. --Maximum daily discharge, 37,700 ft3/s (1,070 n3/s) Apr. 16, 1965; minimum daily,
254 ft2/s (7.19 m>/s) Nov. 25, 1936. \

EXTREMES FQR CURRENT YEAR.--Maximum daily discharge, 6,140 £t3/s (174 m3/s) Sept. 29; minimum daily, 446 ft3/s
(12.6 m?/s) Nov, 27.

DISCHARGE, IN CUBIC FEET PER StCOND, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 684 B47 697 730 750 901 2260 2640 2540 1830 1170 2010

2 722 780 580 855 775 913 2670 2310 1930 1660 980 1930

3 734 842 655 780 783 905 2530 2500 2620 2030 1140 2260

4 718 805 647 805 733 938 2570 2130 2900 2620 1050 2600

H 634 774 705 713 763 947 2170 2230 3000 3450 1080 2830

6 647 797 722 780 813 947 2410 1880 2640 3010 1000 3120

7 680 831 718 780 750 905 2320 1990 2840 2990 1050 3030

8 693 657 709 780 821 905 2130 1800 2400 2720 1080 3320

9 680 638 726 805 775 947 2130 1930 2160 2660 980 3970
10 738 697 697 780 867 1040 2020 1770 1970 2790 980 4180
11 780 578 688 780 842 1060 2080 1830 2130 2630 980 4550
12 763 863 705 755 808 1610 2080 1600 1960 2150 918 5000
13 722 734 747 784 775 1740 2130 1460 1830 2060 1030 5060
14 713 776 747 780 925 1980 1850 1790 1630 2060 880 5130
15 708 822 713 747 843 2540 2000 2060 1820 2030 1070 5180
16 713 780 772 788 880 2260 1990 1460 1730 1680 947 4920
17 780 843 797 755 880 2220 2190 1360 2180 1480 680 4590
18 738 738 726 738 880 2490 2260 1380 1620 1700 580 3880
19 780 843 780 787 813 2550 2620 1390 1800 1340 809 3730
20 734 822 747 750 922 2290 2800 1330 1700 1890 993 3550
21 805 880 734 788 884 2050 2830 1170 2030 2150 733 3340
22 743 722 784 771 946 2070 3230 1260 1780 1640 663 3310
23 770 711 784 775 925 2140 3430 1280 1880 1560 837 3660
24 730 851 830 738 909 2080 3980 1250 17490 1380 750 3810
25 755 847 784 754 876 2060 3540 1280 1680 1200 792 3830
26 780 889 813 754 926 2380 3120 1490 1680 1310 829 4360
27 856 446 834 750 980 2530 3660 1410 1890 1340 1300 4720
28 733 780 751 750 955 2240 3260 1310 2000 1370 1640 5760
29 764 634 738 800 - 2660 3430 1080 1660 1060 1010 6140
30 780 655 776 750 —— 2660 2610 1190 2130 1170 1550 6060
3 812 -~ 751 71 - 2630 - 1980 - 1320 1990 ==
TOTAL 22889 22873 22857 23873 23799 55588 78300 S1560 61870 60280 31491 119830
MEAN 738 762 737 770 850 1793 2ely 1663 2062 1945 1016 3994
MAX 856 880 834 855 980 2660 3980 2640 3000 3450 1990 6140
MIN 634 446 580 713 733 901 1850 1080 1620 1060 S80 1930
CFSM .06 07 .06 .07 .07 .16 .23 .14 .18 .17 .09 34
IN. . <07 .07 .07 .08 .08 .18 .25 .17 .20 .19 .10 <38

CAL YR 1976 TOTAL 896817 MEAN 2450 MAX 14000 MIN 412 CFsSM .21 IN 2.88
WTK YR 1977 TOTAL 575210 MEAN 1576 MAX 6140 MIN 446 CFSM .14 IN 1.84



MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued
(National stream-quality accounting network station)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1963-66, 1975 to current year.
REMARKS.--Letter B indicates non-ideal colony count. Letters ND indicate none detected.

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SPE~-

CIFIC FECAL
INSTAN=  CON= PER= coLl=
TANEOUS  OuCT= AIR TUR~ DIS= CENY FORM
DIS= ANCE PH TEMPER= TEMPER= BiD~ SULVED  SATUR= ,7UM=MF
TIME CHARGE  (MICRO=- ATURE ATURE IvY OXYGEN  ATION (CoL./
DATE (CF$) MHOS)  (UNITS) (DEG €) (DEG C)  (JTU) (MG/L) 100 ML)
(00061) (00095) (00400) (00020) (00010) (00070} (00300) (00301) (31625)
ocT
gt... 1045 848 312 B.3 3.0 5.0 3 10.8 87 <1
NOV
23... 1200 580 370 8.9 *5.,0 .5 3 .- .- 1
DEC
Fgg... 1200 784 410 7.7 <=5.0 1.5 2 11,8 87 1
0840 1345 - 850 390 7.4 2.0 .0 4 4.9 34 8
MAR
;s... 1700 2830 320 7.7 5.0 1.0 ] 10,5 76 75
APR
J21... 1300 4030 300 8.5 26.5 16.5 3 11.6 121 5
UN
22400 1200 1940 251 8.0 18,0 20,0 4 8.8 9 38
AUG
sg:... 1300 1200 268 8.3 27.0 24,0 3 9,7 118 3
14,00 1130 s210 250 8.0 21.5 18,5 4 - .- 8
FECAL Dis~
. $TREP= .NON= pIs- IS~
TOCoCCI CAR-  SOLVED “mace’  bise S00Ium  SoLvep
KF AGAR  HARD=  BONATE  CAL= NE= SOLVED SORP= e DLk
tcaL, NESS HARD= Clum SIUM  SUDIUM PERCENT  TION SIUM LI:;"
PER (CA,MG)  NESS (CA) (MG) (NA) SODIUM  RATIO x) A
DATE :gg ?g) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (M6/L) Euggf)
31673)  (00900) (00902) (00915) (00925) (00930) (00932) (00931) (60935) (00410)
QgT
leoe
weles 31 160 6 38 16 8.2 10 - .3 1.7 155
a3 '
pedves a4 170 0 43 16 9.2 10 .3 1.9 175
20
pal... [ 220 23 S6 19 1o 9 .3 2.1 195
“08440 4
MAR " 200 5 53 17 9.1 9 .3 2.1 197
15600
5. 8760 170 7 45 14 8.4 10 .3 2.0 163
27e0s
32Tee 51 '110 22 45 14 5.9 7 .2 2.1 150
22... B :
a2 110 150 20 39 13 6,0 8 a2 1.5 130
03,, 8160
sep " 140 8 36 12 5.7 8 .2 1.2 130
o0 230 120 9 33 10 4.6 7 W2 1.6 110
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MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

DIS~ OIS~ TOTAL
DIS~ DIS~ SOLVED  SOLVED DIS~ TOTAL KJEL~
DIS~ SOLVED  SOLVED DIS~- SOLIDS SOLIDS  SOLVED NITRITE  DAHL TOTAL
SOLVED  CHMLU= FLUO~ SOLVED  (RESI= (SUM OF  SOLIDS PLUS NITRQ=  PHOS=
SULFATE  RIDE RIDE SILICA DOut Al CONSTI=  (TUNS  NITRATE GEN PHORUS
(S04) (cL) (F) (SI02) 180 C) TUENTS) PER N) (N) (P)
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) DaY) (MG/L)  (MG/L)  (MG/L)
(00945) (00940) (00950) (009553 (70300) (70301) (70302) (00630) (00625) (00665)
oct
21..0 15 S.t .2 2.4 192 180 440 <00 .55 .04
NOV
23,0 19 5.5 .2 2.7 189 203 296 .05 .18 .04
DEC
204, 21 7.0 .2 7.6 247 240 s23 .22 .72 .06
FEB i
08,,. 20 6.2 .2 14 239 240 549 .32 1.1 .08
MAR
15.4. 18 6.4 .3 12 206 204 1570 44 .68 .10
APR
27... 23 4.4 o1 4.5 203 188 2210 .04 .59 .05
JUN
22... 19 3.9 .1 9.8 176 171 922 .35 .72 .09
AUG
gs... 12 3.7 .1 9.5 172 159 557 .07 <04 .13
SEP
14... 13 3.5 .2 8.4 158 143 2220 .20 .65 .06
DIS~ LIS~
D1S~ DlS~ TOTAL SULVED TOTAL  SOLVED
TOTAL SOLVED  TOTAL SOLVED CAD= CAD= CHRO=  CHRO=
ARSENIC ARSENIC  BARIUM  BARIUM MIUM MIUM MIUM M1UM
TIME (AS) (AS) (Ba) (8A) co) (co) (CR) (CR)
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(01002) (01000) (01007) (01005) (01027) (01025) (01034) (01030)
DEC
20.,. 1200 2 1 -~ - - 0 - 0
JUN
2244, 1200 ] 2 - - <10 1 10 0
SEP
14,., 1130 2 1 100 0 10 1 0 0
D1s= DIS~ DIS~ DIS~ TOTAL
TOTAL SOLVED  TOTAL SOLVED TOTAL  SOLVED  TOTAL SOLVED MAN«
COBALT  COBALT COPPER  COPPER IRON IRON LEAD LEAD GANESE
(co) (c0) (cw) (cu) (FE) (FE) (PB) (PB) (MN)
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UGZL)  (UG/L)  (UB/L)
€01037) (01035) (01042) (01040) (01045) (01046) (01051) (01049) (01055)
DEC
204es - 0 - 2 -~ 60 - 0 -
JUN
22444 <50 0 <10 1 250 40 <100 6 180
SEP ‘
14.., <50 1 10 1 340 90 <100 2 120
DIS~ DiS=~
SOLVED DIS~ TOTAL SOLVED DIS= TOTAL
MAN~ TOTAL SOLVED  SELE=- SELE=~ TOTAL TOTAL SOLVED ORGANIC
GANESE MERCURY MERCURY NIUM NIUM SILVER ZINC ZINC CARBON
(MN) (HG) (HG) (SE) (SE) (AG) (Zn) (ZN) (c)
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (MG/L)
(01056)  (71900) (71890) (01147} (01145) (01077) (01092) (01090) (00680)
DEC
20eae 100 .0 o1 0 0 - - 10 6.8
JUN
2244 4 .0 .0 0 0 - 10 0 17
SEP
14... 20 o0 .0 0 0 <10 40 10 -



MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

WATER QUALITY DATA,

WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

TOTAL TOTAL TOTAL
TOTAL ATRA=- CHLOR=  TOTAL TOTAL TOTAL DI=
TIME ALDRIN ZINE DANE DDD DDE DDt AZINON
DATE (UG/L)  (UG/L}  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39330) (396303 (39350) (39360) (39365) (39370) (39570)
NOV
23... 1200 ND ND ND ND ND ND ND
MAR
15¢0e 1700 ND ND ND ND ND ND ND
APR
22e0e 1300 ND ND ND ND ND ND ND
AUG
03... 1300 ND ND ND ND ND ND ND
TOTAL TOTAL TOTAL
TOTAL TUTAL HEPTA= TOTAL METH= METHYL
Dl- TOTAL TOTAL HEPTA=  CHLOR TOTAL MAL A UXYe PARA=
ELDRIN  ENDRIN  ETHION CHLUR  EPOXIDE LINDANE  THION CHLOR THION
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39380) (39390) (39398) (39410J (39420) (39340) (39530) (39480) (39600)
NOV
23,4 ND ND ND ND ND ND ND ND ND
MAR
15¢4s ND ND ND ND ND ND ND ND ND
APR
22400 ND ND ND ND ND ND ND ND ND
AUG
03,40 ND ND ND ND ND ND ND NU ND
SIMA=
ZINE
TOTAL TOTAL
METHYL  TOTAL TOTAL TOTAL CoUL=
TR~ PARA= TOX= TRI- TOTAL TOTAL TOTAL SON
THION THION APHENE  THION 2,4=D 2,4,5=T  SILVEX  CUND,
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(39790) (39540) (39400) (€39786) (39730) (39740) (39760) (39025)
NOV .
23440 ND ND ND ND ND ND ND ND
MAR
15... ND ND ND ND ND ND ND ND
APR
22400 ND ND ND ND - - - ND
AUG
03..a ND ND ND ND ND ND ND ND
LENGTH PERI= CHLOR=A CHLOR=A CHLOR=B CHLOR=8 BIOMASS
OF PHYTON  PERI= PERT~ PERI= PERT=~ PERI=  CHLORGe
EXPO- BIOMASS PHYTON  PHYTON  PHYTON  PHYTON  PHYTON  PHYLL
SURE TOTAL  BIDMASS CHROMO= CHROMO= CHROMU= CHROMO=  RATIO
(DAYS) DRY ASH SPECTe  GRAPHIC SPECT=  GRAPHIC  PERI=
TIME WEIGHT . WEIGHT  METRIC FLUOROM METRIC FLUOROM  PHYTON
- DATE G/SO M G/SQ M (MG/M2) (MG/M2) (MG/M2} (MG/M2) (UNITS) SAMPLING
(00022) (00573) (005723 (70955) (70957} (70956) (70958) (70950) METHOD
DEC POLYETHYLENE
20... 1200 27 000 .000 139 - <018 - .00 STRIP
JuN
224.e 1200 S6 1.88 .858 - .450 - .228 2276



4y

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
«CLASS
« «ORDER
oo FAMILY
«eesGENUS

ORGANISM

CHLOROPHYTA (GREEN ALGAE)
+«CHLOROPHYCEAE
««CHLORQCOCCALES
«++QUCYSTACEAE

-« .DICHDTOMOCOCCUS
<+ COELASTRACEAE
eessCOELASTRUM
««+HYORODLCTYACEAE
«ee«PEDIASTRUM
«ee«SORASTRUM
«««MICRACTINIACEAE
*eeoGOLENKINIA

eoe s MICRACTINIUM
««+OUCYSTACEAE

«ee < ANKISTRODESMUS
««DICTYUSPRAERIUM
+»e o KIRCHNERIELLA
eaesUOCYSTLS

eess TETRAEDRON

«ees IREUBARIA

e «+SCENEDESMACEAE
+«e.CRUCIGENIA

e+« SCENEDESMUS
«sss TETRASTRUM

-+« TETRASPORALES
«+«PALMELLACEAE
eseePALMELLA

+ee s SPHAEROCYSTIS
««VOLVOCALES

o e «CHLAMYDUMONADACEAE
«»ss CARTERIA
*ee<CHLAMYDDOMONAS
«+«PHACQTACEAE
«+e«COCCOMUNAS
««ZYGNEMATALES

=+ DESMIDIACEAE
eeesCOSMARIUM
«+CHLOROCOCCALES
«++UDCYSTACEAE

aee e GLUEUACTINIUM

CHRYSUPHYTA
-BACILLARIUPHYCEAE
««CENTRALES
«+«COSCINDDISCACEAE
e»eaCYCLOTELLA

«eeeMELOSIRA

«see STEPHANODISCUS
« «PENNALES

oo s ACHNANTHACEAE
ese<COCCONEILS

e+« RHOICOSPHENIA
«es CYMBELLACEAE
eeaeCYMBELLA
ceesEPITHEMIA

s sDIATUMACEAE
+asDIATOMA

«s o FRAGILARIACEAE
seeeFRAGILARIA
+eee SYNEDKA

o+ GUMPHRONEMATACEAE
oo o GUMPHONEMA
««oNAVICULACEAE
ceeoNAVICULA

<o« STAURONEIS
«+«NITZSCHIACEAE
eeaeNITZSCHIA
+CHRYSOPHYCEAE

« «CHRYSUMONADALES
« « «CHROMULINACEAE
« s CHRYSOCOCCUS

NOTE: # = DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%

MISSISSIPPI RIVER MAIN STEM
05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO SEPTEMBER 1977

oct 21,76

1045

10000

CELLS
/ML

330
170

-

1500

1700
840

540

PER=
CENT

twe ot 1 1]

oW

15

%17

NOV 23,76

CELLS

4.8

240

200
68

270

240

2100

170

34

1200

PER=
CENT

L t1o 1

-~

# 52

DEC 20,76

CELLS
/ML

-
-
-
-
-

-

-

19

330

-
-
-
-

-

1200
480

PER=
CENT

8 -

% 68

* = OSSERVED ORGANISM, MAY NUT HAVE BEEN COUNTED: LESS THAN 1/2X

FEB

CELLS
/8L

20

-

-

10

78

13

8,77
1345

L1 O

12



MISSISSIPPI RIVER MAIN STEM
05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

'PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO SEPTEMBER 1977

DATE 0cT 21,76 NOV 23,76 DEC 20,76 FEB 8,77
TIME 1045 1200 1200 1345

CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT

CYANOPHYTA (BLUE-GREEN ALGAE)
«CYANOPHYCEAE

++CHROCCOCCALES
«»<CHROCCOCCAEAE

»ee« AGMENELLUM

eees ANACYSTIS *
« «HORMOGONALES

«+.NOSTOCACEAE

««es ANABAENOPSIS - - - - -
o ee e APHANIZOMENON 4400# 43 - - - - - -
++.0SCILLATORIACEAE

eesalLYNGBYA 210 2 340 8 - - * 0
«ess0OSCILLATORIA - - - - 110# 23 4708 75
««CHROCCOCCALES

«++CHROCCOCCAEAE

«eesGOMPHOSPHAERIA - - - - - - - -

»*
oo

1
1
1

11 2 - -

1
]
I

EUGLENOPHYTA (EUGLENOIDS)

«CRYPTOPHYCEAE

+«CRYPTOMONIDALES

«+«CRYPTOCHRYSIDACEAE

o+« « CHROOMONAS .- - bl - - - .- -
«+«CRYPTOMONODACEAE

v s+« CRYPTOMONAS - - 140 3 - - - -
+EUGLENOPHYCEAE

+«EUGLENALES

«« o EUGLENACEAE

«ses EUGLENA -
e«es TRACHELOMONAS - - - - - - - -

1

- - - - - -

PYRRHOPHYTA (FIRE ALGAE)

.DINOPHYCEAE ~

. .PERIDINIALES

«+PERIDINIACEAE

eees PERIDINIUM - - -~ - 4 1 - -

NOTE: # -~ OOMINANT ORGANISM; EQUAL TO DR GREATER THAN 15%
* = OBSERVED ORGANISM, MAY NUT HAVE BEEN COUNTED; LESS THAN 1/2%
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MISSISSIPPI RIVER MAIN STEM

0526&000 MISSISSIPPI RIVER NEAR ROYALTON, MN-~Continued
PHYTOPLANKTUN ANALYSES, OCTUBER 1976 TO SEPTEMBER 1977

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
«CLASS
««0ORDER
««oFAMILY
«os«GENUS

ORGANISM

CHLOROPHYTA (GREEN ALGAE)

-CHLOROPHYCEAE
«+CHLOROCOCCALES
«++«00CYSTACEAE
«««.DICHOTOMOCOCCUS
««+COELASTRACEAE
o+ s COELASTRUM
«««HYDRODICTYACEAE
«eas PEDIASTRUM
«eesSORASTRUM
»««MICRACTINIACEAE
ees s GOLENKINIA
veeeMICRACTINIUM
«++00CYSTACEAE
«eos ANKISTRUDESMUS
«eesDICTYOSPHAERIUM
oo s KIRCHNERIELLA
«ee«00CYSTIS

«+o« TETRAEDRON

os e+ TREUBARIA
««+SCENEDESMACEAE
«es+CRUCIGENIA

« e+ SCENEDESMUS
++e« TETRASTRUM
««TETRASPORALES

e+ o PALMELLACEAE
«eeePALMELLA
«+e«SPHAEROCYSTIS
««VOLVOCALES
*««CHLAMYDOMONADACEAE
eee«CARTERIA
«ee«CHLAMYDOMONAS
««sPHACOTACEAE
«es«COCCOMONAS
+«+ZYGNEMATALES
««+DESMIDIACEAE

o «2eCOSMARIUM
+«CHLOROCOCCALES
«+«+.00CYSTACEAE
«ee«GLOEDACTINIUM

CHRYSOPHYTA
«BACILLARIOPHYCEAE
+oCENTRALES
«+.COSCINODISCACEAE
eeeeCYCLOTELLA

«es sMELOSIRA

oo .STEPHANGDISCUS
« .PENNALES

v e o ACHNANTHACEAE
.COCCONEIS

««+ -RHOICOSPHENIA
«<<CYMBELLACEAE
eeeCYMBELLA

.. EPITHEMIA
«««DIATOMACEAE
eesoDIATOMA
««.FRAGILARIACEAE
ceesFRAGILARIA
essSYNEDRA

« « .GOMPHONEMATACEAE
o« s «GOMPHONEMA

e+ NAVICULACEAE
«eesNAVICULA
+ee.STAURONEIS
+«.NITZSCHIACEAE
eessNITZSCHIA
~CHRYSOPHYCEAE

« .CHRYSOMONADALES
o« «CHROMULINACEAE
+ <+ «CHRYSOCOCCUS

NOTE: # =~ DOMINANT ORGANISM;
* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS

JUN 22,77
1200
36000
1.1
1.1
1.4
1.7
1
ceLLs Spbr-
/ML CENT
6500% 18
620 2
*x 0
* 0
* 0
* 0
210 1
620 2
x 0
280 1t
* 0
1100 3
2100 6
280 1
1200 3
* 0
410
0
x 0
x 0
*x 0
* 0
* 0

AUG 3,77
1300
54000
1.4
1.4
2.1
2.4
2.8
CELLS PER~
/ML CENT
740 1
1800 3
600 1
* 0
2400 4
110008 20
600 1
* 0
300 1
* 0
300 1
890 2
1900 4
* 0
. 450 1
* 0
* 0

EQUAL TO OR GREATER THAN 15X

SEP 14,77
1130
6300

1.4
1.5
2.4
2.7
2.9
CELLS PER~

/ML CENT

590 9

180 3
* 0
* 0

38 1
35¢ (]

1300# 21
* 0

610 10
* 0

51 1
* 0
* 0 )
* 0
* 0
* 0
- -
THAN t/2%



MISSISSIPPI RIVER MAIN STEM
05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

~ PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO SEPTEMBER 1977

DATE
TIME

ORGANISM

CYANOPHYTA (BLUE=GREEN ALGAE)

+CYANOPHYCEAE
«-CHROCCOCCALES
««+CHROCCOCCAEAE

o «e«AGMENELLUM

ess e ANACYSTIS

« . HORMOGONALES
«+NOSTOCACEAE
eses ANABAENOPSIS
oo s APHANIZOMENON
«+o0OSCILLATORIACEAE
eeosLYNGBYA
«ecsOSCILLATORIA
«+CHROCCOCCALES
++«CHROCCOCCAEAE
oo e GOMPHOSPHAERIA

EUGLENOPHYTA (EUGLENOIDS)
+CRYPTOPHYCEAE
««CRYPTOMONIDALES
+«+CRYPTOCHRYSIDACEAE
« oo s CHROOMONAS
+«+CRYPTOMONGDACEAE
e+++CRYPTOMONAS
-EUGLENOPHYCEAE

« «EUGLENALES

e+« EUGLENACEAE
«eesEUGLENA

e« TRACHELOMONAS

PYRRHOPHYTA (FIRE ALGAE)
-DINOPHYCEAE
«-PERIDINIALES
««PERIDINIACEAE

ese o PERIDINIUM

NOTE: # = DOMINANT ORGANISM;
* - OBSERVED ORGANISM,

JUN 22,77 AUG 3,77
1200 1300

CELLS PER=- CELLS PER~

/ML CENT /ML CENT
* 0 . -
22000#% 60 15000# 27

* 0 -

410 1 16000# 30
- - 300 1
280 1 1600 3

EQUAL TO OR GREATER THAN 15%
MAY NOT HAVE BEEN COUNTED; LESS THAN

DIS=- TEMPER=

TIME CHARGE ATURE

DATE (CFS)
ocr

2lese 1045 RyS
NUV

23... 1200 711
DEC

20440 1200 747
FEB

UR... 1345 821
MAR

15.a. 1700 2540
APR

27eae 1300 3660

JUN

22400 1200 1780

AUG

03,.. 1300 1140

SEP

14... 1000 5130

(BEG C)

5.0
.5
1.5

0

16.5
© 20,0
24.0

18.5

SUS=-

PENVED

SUS- SEuI=-
PENDED MENT
SED1=- DIS=
MENT CHARGE
(MG/L)  (T/vAY)

28 61
4 7.7
29 58
26 Sk
24 165
33 326
20 96
te 49
17 235

SEP

CELLS
/ML

130

14,77
1130

PER=
CENT

2000# 31

920

SUS,.
SEV.
FALL
NiAm,

% FINFK
THaN

<062 MM
9t

83

92

96

89

92

10¢

92

15

1/2%

47
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SAUK RIVER BASIN
05270500 SAUK RIVER NEAR ST. CLOUD, MN

LOCATION.--Lat 45°933'35", long 94°14'00", in SE 1/4 SW 1/4 sec.8, T.124 N., R.28 W., Stearns County, Hydrologic

Unit 07010203, on right bank 0.5 mi (0.8 km) northwest of Waite Park, 3 mi (4.8 km) west cf St. Clcud, and

5 mi (8.0 km) upstream from mouth.

DRAINAGE AREA.--925 mi2 (2,396 km?2).

PERIOD OF RECORD.--July 1909 to December 1912, April to December 1913, May to November 1929, Marﬁh 1330 to
cnthly

September 1931, April to November 1932, March to November 1933, March 1934 to current year.
discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 895:

GAGE.--Water-stage recorder.

REMARKS.--Records good except thcse for winter periods, which are fair. Flow regulated by powerplants and

reservoirs above station.

Drainage area.

WSP 1308:

1912(M), 1932(M).

WSP 1508:

Datum of gage is 1,034.63 ft (315.36 m) above mean sea level.

1937(m).

Prior to Nov. 22,
1934, nonrecording gage on highway bridge 1 mi. (1.6 km) downstream at datum 6.77 ft (2.06 m) lower.

AVERAGE DISCHARGE.--47 years (water years 1910-12, 1931, 1935-77), 266 £t3/s (7.53 m3/s), 3.91 in/yr (99 mm/yr).
scharge, 9,100 rt3/s (258 m3/s) Apr. 13, 1965, gage height, 10.68 ft

EXTREMES FOR PERIOD OF RECORDa--Maximum d

(3.255 m); minimum, 0.3 ft

/s (0.008 m

3

/s) Nov.

1936.

EXTREMES FOR CURRENT YEAR.--aximum discharge, 1,100 £t3/s (31.2 m3/s) Aug. 31, gage height, 3.82 ft (1.164 m);

minimum,
DAY ocT
1 37
2 33
3 27
4 29
S 26
) 24
7 24
8 24
9 23
10 24
11 24
12 25
13 24
14 25
15 27
16 25
17 23
18 24
19 25
20 25
21 24
22 25
23 23
24 23
25 24
26 24
27 26
28 26
29 25
30 25
31 25
TOTAL 788
MEAN 25.4
MAX 37
MIN 23
CFSM 03
IN. .03
CAL YR 1976
WIR YR 1977

14 £t/ (0.40 m

TOTAL
TOTAL

DISCHARGE,
NGV DEC
24 29
26 29
2s 29
24 29
24 29
24 29
23 29
22 29
22 29
21 29
22 29
24 29
25 29
27 29
28 29
29 29
29 29
29 29
28 29
27 29
27 29
28 29
29 29
29 28
29 28
29 28
29 28
29 27
29 27
29 26
-—- 2s
790 884
26.3 28.5
29 29
21 25
.03 .03
.03 .04
71600  MEAN
35117  MEAN

717
23.1
25
23
.03
.03

196
96.2

MAX
MAX

IN CUBIC FEET PER SECONO,

644
25.0
23
23
.03
03

2080
748

NOTE.--No gage-height record May 19 to June 20.

MAR

185
200
230
262
258
249

2816
90.8
262
23
.10
.11

MIN 21
MIN 21

/s) Oct. 28, gage height, 0.55 ft (0.168 m).

WATER YEAR OCTOBER
MEAN VALUES

APR

245
238
236
234
231

230
228
224
221
216

215
213
192
142
178

187
209
238
279
267

314
303
298
287
279

273
263
219
232
226

7117
237
314
142
.26
.29

CFSM .21
CFSM .10

MAY

210
190
173
168
184

175
161
156
150
149

142
138
133
124
117

114
113
113
110
110

122
121
119
116
113

111
125
119
115
113
120

4224
136
210
110
.15
.17

IN 2.88
IN 1,41

JUN

117
110
110
120
130

122
112
105
108
115

110
104
99
95
92

89
8o
85

81

84
92
97
100
96

97
101

88
81

3004
100
130

81
.11
.12

1976 TO SEPTEMBER 1977

JuL

81
69
136
117
102

105
104
109
100

89

102
104
93
79
78

76
73
70
66
64

63
59
66
347
177

125
117
139
116
106
109

3241
105
347

59
.11
.13

AUG

100
92
86

82

78
73
69
67
65

ol
57
57
Se
59

[-r4
61
57

S3

S1
S0
48
46
48

58
246
177
120
104
748

3070
99.90
748
46
.11
.12

SEP

532
476
470
448
4ty

382
344
324
347
289

244
223
206
192
172

158
152
150
155
135

124
148
169
186
219

223
225
230
240
245

7822
261
S3e
124
.28
.31



ELK RIVER BASIN b9
05275000 ELK RIVER NEAR BIG LAKE, MN
LOCATION.--Lat 45°20'02", long 93°40'00", in NE 1/4 SW 1/4 sec.23, T.33 N., R.27 W., Sherburne County Hydrologic
Unit 07010203, on right bank at upstream side of highway bridge, 4 mi (6 km) east of Big Lake and ﬁ
downstream from St. Francis River.
DRAINAGE AREA.--615 mi? (1,593 km2).
WATER~DISCHARGE RECORDS

PERIOD OF RECORD.--April 1911.to September 1917, April to September 1931, April to November 1932, March to
November 1933, March 1934 to current year.

REVISED RECORDS.--WSP 895: 1939. WSP 1308:

GAGE.--Water-stage recorder. Datum of gage is 899.60 ft (274.20 m) above mean sea level. April 1911 to
Sept. 30, 1917, Apr. 1, 1931, to July 26, 1934, nonrecording gage at same site and datum.

1912(M), 1915-17(M).

REMARKS.~-~Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--49 years (water years 1912-17, 1935-77), 252 f£t3/s (7.14 m3/s), 5.56 in/yr (141 mm/yr).

EXTREMES FOR PERIOD OF RECORDs--Maximum d%scharge, 7,360 £t3/s (208 m3/s) Apr. 16, 1965, gage height, 10.86 ft

(3.310 m); minimum, 3.6 ft/s (0.102 m>/s) July 31, 1934,

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 779 ft3/s (22.1 m3/s) Mar. 20, gage height, 2.85 ft_(0.869 m);
maximum gage height, 3.08 £t (0.939 m) Mar. 17 (backwater from ice); minimum discharge, 21.0 rt3/s

(0.595 m°/s) Nov. 8, gage height, 0.48 ft (0.146 m).
DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1976 TU SEPTEMBER 1977
MEAN VALUES

DAY ocrt NOv DEC JAN FEB MAR APR MaY JUN JuL AUG SEP
1 a4 59 68 54 Se 52 243 176 141 80 62 285
2 a4 60 67 53 52 Se 234 164 129 73 s8 295
3 a4 60 66 53 52 S2 220 156 118 100 63 279
a a0 61 66 s52 52 52 211 148 111 114 63 271
S as 64 65 52 52 S3 205 146 126 99 59 261
6 a7 62 64 52 52 55 192 139 127 91 ss 245
7 a7 56 63 52 Se 59 182 133 118 92 Y4 227
8 a9 53 63 52 52 63 173 127 113 8S S0 211
9 5 75 62 52 52 68 166 120 105 77 48 188
10 se 72 61 Y4 52 76 159 114 97 73 a7 174
11 S0 72 60 52 52 95 156 109 Q93 68 a4 163
12 S0 70 60 52 s2 110 153 103 89 68 40 149
13 a9 73 59 52 s2 150 154 98 84 60 38 140
14 48 73 58 52 52 195 151 93 81 57 37 130
15 45 64 58 LY -4 52 . 260 2t1 92 78 54 39 121
16 a7 70 s7 52 S2 352 225 91 89 54 48 112
17 S3 66 s7 52 52 420 211 99 98 53 So 107
i8 s3 72 57 S2 52 510 214 11t 1ty S0 43 105
19 53 72 S7 s52 Se 648 229 109 106 45 a1 101
20 S4 72 S6 S2 Y4 633 235 106 90 53 39 101
21 Sy 12 56 52 52 483 257 105 91 55 39 98
22 Sa 72 56 52 Se 286 283 129 87 47 a1 103
23 S4 72 S5 52 52 256 291 136 89 43 39 113
24 S8 72 55 52 Se 231 287 127 84 74 37 132
25 - 58 72 55 S2 52 220 281 119 79 8t 37 153
26 S8 72 55 52 52 209 260 113 73 63 46 156
. a7 Se 72 sS Se 52 208 238 108 73 60 178 154
28 Sé 7t ss 52 52 210 219 109 82 74 216 157
29 s?7 70 S5 52 e 227 204 107 83 77 172 163
30 S7 69 SS Y4 - 238 189 102 82 69 143 167
3t 58 - S4 52 e 239 e 130 Lo 66 202 waw
TOTAL 1586 2040 1830 1616 1456 6762 6433 3719 2932 2155 2123 5061
MEAN S1.2 68,0 S9,.0 52.1 52,0 218 214 120 97.7 69,5 68,5 169
MAX 58 75 68 54 Se b4R 291 176 141 114 216 295
MIN ao 53 -1 se Se S2 151 91 73 43 37 98
CFsSM .08 W11 10 «09 «09 «35 «35 20 .16 .11 .11 28
IN. .10 <12 .11 .10 .09 at «39 .22 .18 .13 13 «31

CAL YR 1976 TOTAL 63817 MEAN 174 MAX 1980 MIN 21 CFSM ,28 IN 3.86

WTR YR 1977 TOTAL 37713 MEAN 103 MAX 648 MIN 37 CFSM .17 IN 2.28



50 ELK RIVER BASIN
05275000 ELK RIVER NEAR BIG LAKE, MN--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1969-T1, 1975 to current year.

WATER WUALITY DATA, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

SuS=
PENDEV
INSTAN=- SUS= SEDI=
TANEOQUS PENDED MENT
LIS~ TEMPER= SEDI= DIS=
TIME CHARGE ATURE MENT CHARGE

DATE (CFS) (DEG C) (MG/L)  (T/DAY)
NOVv

19... 1200 72 1.5 2 «39
FEB

o4,.. 1200 52 o5 5 .70
MAR

10... 1145 76 o5 5 1.0

l6... 1230 352 o5 31 29

22.40 1115 255 3.0 7 . 4.8

29... 1230 233 3.5 6 3.8
MAY

19... 1145 105 - 20,5 24 6.8
JUN

28... 1215 82 22.0 36 8.0
AUG

01,.. 1315 63 22.5 8 1.4
--SEP

12... 1315 146 17.0 38 15



CROW RIVER BASIN 51
05278000 MIDDLE FORK CROW RIVER NEAR SPICER, MN

LOCATION.--Lat 45°15'45"  long 94°48'10", in NE 1/4 sec.27, T.121 N., R.33 W., Kandiyohi County, Hydrologic Unit
07010204, on right bank 75 ft (23 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from Lake
Calhoun, 3 mi (4.8 km) downstream from Green Lake, and 6.8 mi (10.9 km) northeast of Spicer.

DRAINAGE AREA.--179 mi® (464 km?), approximately.

PERIOD OF RECORD.--March 1949 to current year.

REVISED RECORDS.--WSP 1508: 1949(M), 1950.

GAGE.--Water-stage recorder and concrete and steel sharp-crested V-notch weir. Datum of gage is 1,147.93 ft
(349.889 m) above mean sea level. (Kandiyohi County Highway Department bench mark). Prior to July 20,
1950, nonrecording gage at bridge 75 ft (23 m) downstream at same datum.

REMARKS.--Records good except those for winter period, which are fair. Flow affected by natural storage and
some regulation from lakes above station.

AVERAGE DISCHARGE.--28 years, 50.6 rt3/s (1.433 m3/s), 3.84% in/yr (98 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 408 rt3/s (11.6 m3/s) June 29, 1953, gage height, 6.52 ft
(1.987 m); maximum gage height, 6.67 ft (2.033 m) June 25, 1957; no flow Mar. 15-24%, 1949, Feb. 26 to Mar.
26, 1960, Dec. 8, 1963, Feb. 10-21, 1965, Feb. 19-28, 196&, Jan. 11-30, 1975.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 8.2 rt3/s (0.232 m3/s) July 3, gage height3 2.42 ft (03738 m);
maximum gage height, 2.43 ft (0.74%1 m) Mar. 17 and Apr. 27; minimum discharge, 0.16 ft3/s (0.005 m3/s)
Apr. 6, gage height, 1.90 ft (0.579 m); minimum gage height, 1.77 ft (0.539 m) Dec. 5.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MayY JUN JuL AUG SEP
1 .98 .98 70 «39 .27 .37 1.5 2.3 1.6 3.2 2.2 5.0
2 .89 «89 +68 37 27 37 1.5 2.2 1.5 | 2.7 2.0 5.0
3 .98 +80 60 .36 .27 37 1.4 1.6 1.5 6,0 2,0 4.1
4 .89 1.3 64 «36 .27 <37 1.5 1.6 1.4 5.3 1.9 2.6
S «80 <89 .62 «36 .27 «37 1.4 1,7 1.5 4,6 1.8 2.3
6 .89 .89 «60 .35 .27 .38 1.3 1.6 1.4 4,6 1.6 2.2
7 .98 «80 «57 .38 .27 .38 1.3 1.5 1.4 4.4 1.5 2.2
8 .98 89 .54 »31 27 40 1.3 1.5 1.4 3.9 1.4 2.2
9 1.1 .89 «53 .29 .27 42 1.3 1.5 1.4 3.2 1.3 2.3
10 1.1 89 .52 .28 .27 «45 1.7 1.5 1.4 2.7 1.3 2.3
11 1.1 .80 .52 .27 .28 .48 1.5 1.4 1.4 247 1.1 2.3
12 1.1 .80 .52 .27 .29 «54 1.5 1.4 1.3 2.7 i.1 2.2
13 1.1 .80 «52 .27 «30 .60 1.5 1.4 1.4 2.4 1.2 2.0
14 .98 .80 52 .27 30 66 1.7 1.4 1.3 2.4 1.2 2.0
15 65 .80 «52 .27 +30 .82 3.0 1.4 1.9 2.4 1.4 2.5
16 «80 «80 .52 27 «31 1.4 2.0 1.4 4,9 2.4 1.4 2.0
17 .89 .89 .52 .27 <31 2.0 1.9 1.9 4.9 2.0 1.1 2.3
18 «98 «89 .52 .27 o31 2.5 2.5 1.6 5.2 1.9 1.1 2,5
19 .98 .80 52 .27 «31 3.0 2,3 1.6 4.6 1.7 ie1 1.9
20 1.1 .89 .52 .27 «31 3.7 2,5 1.6 3.9 1.6 1.2 1.7
3 .98 .89 «52 .27 32 4.2 3.2 1.7 3.4 1.5 1.3 1.6
a2 .98 «89 «52 <27 «33 4.8 3.4 1.9 3.4 1.3 1.3 1.9
23 .98 «80 .52 27 <34 5.0 2.5 1.7 3.7 1.6 .16 2.2
24 .98 .80 .52 .27 35 4.8 2.2 1.5 3.7 2.3 1.2 2.6
a5 .89 .89 .52 .27 36 3.9 2.6 1.5 3.4 2.2 1.2 3.4
26 .89 -89 .51 .27 <37 3.1 6.3 1.4 3.2 1.7 1.3 3.7
a7 .89 .80 .50 27 37 1,7 6.6 1.7 3.2 1.9 2.3 3.4
a8 -89 .72 .48 .27 37 1.2 4.2 1.9 3,3 4,2 1.4 2.8
a9 .98 .71 46 .27 - 1.3 2.5 1.6 2.9 3.2 1.3 2.6
30 «98 70 .43 .27 i 1.5 2.3 1.7 3.1 3.0 1.3 2.5
31 .98 - .41 .27 hatd 1.6 - 1.9 - 2.5 6.0 e
TOTAL 29.69 25,58 16,65 9,08 8,53 52.68 70.4 50.6 78.6 88.2 49.1 78.3
MEAN 96 «85 54 29 «30 1.70 2,35 1,63 2.62 2,85 1.58 2,61
MAX 1.1 1.3 .70 .39 <37 S.0 6.6 2.3 5.2 6.0 6,0 5.0
MIN «65 «70 41 .27 .27 «37 1.3 1.4 1.3 1,3 1o1 1.6
CFSM «005 <005 «003 002 .002 «009 .01 +009 «02 .02 «009 .02
IN, .01 01 «00 «00 .00 «01 .01 <01 .02 .02 .01 02
CAL YR 1976 TOTAL 12989,.51 MEAN 35,5 - MAX 154 MIN .41 CFSM ,20 iN 2,70

WTR YR 1977 TOTAL 557.41 MEAN 1,53 MAX 6.6 MIN ,27 CFSM .009 IN .12



CROW RIVER BASIN
05278930 BUFFALO CREEK NEAR GLENCOE, MN
LOCATION.--Lat ““°“5'50“, long 9”005’27", in SWw 1/4 SW 1/4 sec.16, T.115 N., R.27 W., McLeod County, Hydrologic
Unit 07010205, on right bank, 20 ft (6 m) downstream from bridge on County Highway 1, 2.6 mi (4.2 km) east
of Glencoe.
DRAINAGE -AREA.-~374 mi2 (969 kn?).
PERIOD OF RECORD.--Annual maximum, water year 1972, October 1972 to current year.

GAGE.-~-Water-stage recorder and crest-stage gage. Datum of gage is 969.60 ft (295.53 m) above mean sea level.
October 1, 1971, to September 30, 1972, crest-stage gage at present site and datum.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--5 years, 65.9 rt3/s (1.87 w3/s), 2.39 in/yr (61 mm/yr).

EXTREMES FOR PERIOD OF RECORD.-~Maximum discharge, 2,370 f 3/s (67.1 m3és) May 28, 1972, gage height, 10.01 ft
(3.051 m) from crest-stage gage; minimum daily, 0.01 ft3/s (<0.001 m3/s) Aug. 28, 29, Sept. 8, 1976; minimum
gage height, 0.53 ft (0.162 m) Aug. 28, 29, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 352 ft3/s (9.97 m3/s) July 23, gage height, 4.13 ft (1.259 m);

maximum gage height, 5.06 ft (].542 m) sometime during the period Mar. 10-12 (backwater from ice); minimum
disoharge, 0.08 ft2/s (0.002 m°/s) Oct. 1; minimum gage height, 0.60 ft (0.183’m) Oct. 23.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY oct NGV DEC JAN FEB MAR APR MAY JUN Jut AUG s
1 +10 5.5 .60 .25 .23 .23 83 .78 9.6 5.2 32 24
2. .17 5.5 .60 .24 .23 .23 74 .83 10 4.0 25 48
3 .16 Sel .60 24 .23 .23 60 1.1 26 13 21 29
4 «30 5.9 .60 .24 .23 .23 51 1.6 a2 5.2 20 23
H .82 Sel .60 .24 .23 .23 45 15 33 3.6 12 19
6 .38 5.9 «60 24 .23 .23 37 7.4 26 3.5 10 15
7 «37 4,7 «60 .24 .23 .23 32 5.3 20 5.9 6.3 12
8 «34 3.5 .60 .24 .23 .23 26 3.9 14 6.8 5.6 9

-9 «38 4.1 «60 .24 .23 24 23 3.5 9.1 6.6 6.3 8

10 -1 3.8 .60 .24 .23 .25 21 2.7 6.7 6.6 6.3 6
11 «60 4,1 .60 .24 .23 .35 19 3,7 4,7 8.7 5.9 6
12 .39 3,2 .60 .24 .23 5.0 18 3.5 3.5 6.3 4,1 S
13 .45 2.6 .60 .24 .23 50 37 2.8 2.7 7.1 3.8 4
14 40 1.8 .60 -7 .23 150 24 1.7 2.0 8,3 3.5 3
15 .46 1.1 .60 .24 .23 185 22 1.6 4.5 7.6 12 3
16 .52 .80 .60 .23 .23 180 20 2.4 23 3.5 12 2
17 <66 «60 .60 .23 .23 162 19 27 12 3.6 3.5 2
18 .70 .01 .60 .23 .23 140 17 19 15 3.8 3.8 14
19 .80 <44 «60 .23 .23 120 16 7.2 a2 4.7 12 14
20 <90 .06 .60 «23 .23 110 13 3.7 S8 47 7.2 12
21 .80 .48 .60 .23 .23 95 21 3.1 S6 20 2.4 10
22 .S4 .52 .60 .23 .23 83 20 3.5 ay 18 2.4 10
23 .80 .55 «60 .23 .23 77 22 7.7 33 129 2.4 10
24 1.0 .57 .60 .23 .23 77 17 70 28 263 2.4 23
a5 46 .59 .60 .23 .23 78 12 26 21 187 1,8 34
26 .80 .60 .59 .23 .23 69 8.4 13 16 139 15 23
27 1.1 «60 .58 .23 .23 69 7.3 17 12 96 12 25
28 1.1 «60 .57 .23 .23 80 S.4 19 8.0 69 10 20
29 3.8 .60 .56 .23 - 98 2.6 24 7.7 50 7.8 20
30 7.2 .60 .50 .23 ——- 95 1.2 21 7.4 49 6.0 20
31 5.9 - .27 .23 - 89 ——— 16 - 39 70 -

TOTAL 32.50 70.32 18.07 7.29 6.04 2014,68 773.9 335,01 593,9 1220,0 344,5 456

MEAN 1,05 2.34 .58 .24 .23 65.0 25.8 10.8 19.8 39.4 11.1 15

MAX 7.2 5.9 .60 .25 .23 185 83 70 58 263 70

MIN .10 .41 .27 .23 .23 .23 1.2 .78 2.0 3.5 1.8 2

CFSM .003 <006 002 .001 001 .17 .07 <03 .05 .11 .03 .

IN, .00 .01 .00 .00 .00 .20 .08 .03 .06 .12 .03 .

CAL YR 1976 TOTAL 9211.98 MEAN 25,2 MAX 429 MIN ,01 CFSM ,07 IN .92
WIR YR 1977 TOTAL 5873.51 MEAN 16,1 MAX 263 MIN .10 CFsSM ,uv4 In .58

s e e
- WNNO O ~own



CROW RIVER BASIN 53
05279000 SOUTH FORK CROW RIVER NEAR MAYER, MN

LOCATION.-~Lat 449547207, long 93°53'05", in SW 1/4 SW 1/4 sec.30, T.117 N., R.25 W., Carver County, Hydrologic

Unit 07010205, near oenter of span on downstream side of bridge on State Highway 7, 1.3 mi (2.1 km) north of

Mayer, 4.3 mi (6.9 km) southwest of Watertown, and 16 mi (26 km) upstream from oonfluence with North Fork.
DRAINAGE AREA.--1,170 mi2 (3,030 kmz), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1934 to current year.

1935-36.

Monthly discharge only for some periods, published in WSP 1308.
REVISED RECORDS.--WSP 1508:

GAGE.~--Nonrecording gage and crest-stage gage. Datum of gage is 925.78 ft (282.18 m) above mean sea level
(Minnesota Department of Transportation bench mark).

REMARKS.--Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--43 years, 249 ft3/s (7.05 m3/s), 2.89 in/yr (73 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 16,100 rt3/s (456 m3/s) Apr. 13, 1965, gage height, 19.23 ft
(5.861 m), from floodmark; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 381 f£t3/s (10.8 m3/s) July 25, gage height, 3.70 ft (1.128 m);
maximum gage height, 4.74 ft (1.445 m) Mar. 13 (backwater from ice); no flow Feb. 1-3.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1976 YU SEPYEMBER 1977
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1.5 2.2 3.8 «90 «00 1.0 180 37 90 20 57 168
2 1.7 2.4 3.6 90 +00 1.0 172 35 80 14 40 125
3 1.6 2.6 3.4 «90 .00 1.0 155 32 74 11 34 118
4 1.5 3.3 3.2 <90 .10 1.0 145 29 73 12 26 89
S 1.3 3.9 3.0 90 10 1.0 133 34 99 13 23 62
6 1.1 4.5 2.8 .80 20 1.0 123 50 95 8.3 20 43
7 «90 4,8 2.6 .80 «30 1.0 120 37 83 7.9 16 42
8 90 S.1 2.4 .80 40 1.4 112 32 71 9.1 12 38
9 <85 .Sl 2.2 .80 «50° 5.0 101 26 60 8,7 11 39
10 <80 5.4 2.9 .80 1.0 10 Bo e2 55 8.7 9.5 42
11 75 6,2 1.8 <70 1.0 20 74 20 36 9,5 8.7 73
12 «75 6.2 1.6 70 1.0 40 70 17 25 9.1 7.2 76
13 .70 6.5 1.4 #70 1.0 100 107 16 18 9.5 6.5 49
14 70 6,5 1.0 .70 1.0 250 104 14 12 9.1 645 32
15 «60 6.5 1.0 .70 1.0 300 89 14 9.5 7.6 6.2 24
16 65 S.4 1.0 «60 1.0 346 81 13 19 6.5 7.2 16
17 «70 5.8 1.0 «60 1.0 320 92 27 37 5.8 7.2 10
18 «75 5,4 1.0 +60 1.0 300 89 24 38 5.4 6.8 21
19 «85 5.4 1.0 60 1.0 280 92 43 37 5.4 5.8 45
20 «90 S.1 1.0 «60 1.0 260 96 25 50 11 5.8 32
21 1.0 5.0 1.0 «50 1.0 240 101 20 (1] 67 5.8 29
22 1.1 5,0 1.0 «50 1.0 220 107 32 66 40 5.1 30
23 1.2 4,9 1.0 50 1.0 200 104 27 56 19 4,5 28
24 1.3 4.8 1.0 .40 1.0 175 98 67 41 151 3.9 27
25 1.4 4.7 1.0 +30 1.0 177 92 106 35 366 4,2 40
26 1.4 4,6 1.0 .20 1.0 fo3 76 86 32 322 Sa1 58
27 1.5 4,5 1.0 .10 1.0 165 66 54 66 214 7.2 51
28 1.7 4.4 1.0 .10 1.0 170 56 48 64 151 9.5 42
29 1.7 4,2 1.0 .10 e 180 45 38 60 110 21 37
30 1.8 4,0 1.0 .10 - 213 36 S50 33 92 12 35
31 1.9 - 1.0 .10 - 206 Ll 90 Ll 73 141 -
TOTAL 35.50 144,4 51.8 17.90 20.60 4348,.4 3002 1165 1574.5 1796.6 535,7 1521
MEAN 1.15 4,81 1.67 .58 74 140 100 37.6 S52.9 58,0 17.3 50.7
MAX 1.9 6.5 3.8 «90 1.0 346 180 106 99 366 141 168
MIN 60 2.2 1.0 .10 «00 1.0 36 13 9.5 5,4 3.9 10
CFSM «001 004 001 .000 001 .12 <09 .03 .05 «05 .02 .04
IN, .00 «00 .00 <00 .00 .10 10 .04 «05S <06 .02 «05
CAL YR 1976 TOTAL 27281.25 MEAN 74,5 MAX 1490 MIN .40 CFSM ,06 IN .87
WTR YR 1977 TOTAL 14213.40 MEAN 38,9 MAX 366 MIN ,00 CFSM .03 IN .45
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CROW RIVER BASIN

05279000 SOUTH FORK CROW RIVER NEAR MAYER, MN-~Continued

WATER-QUALITY RECORDS
PERIOp OF RECORD.--Water years 1967, 1969, 1971 to current year (discontinued).

WATER QUALITY DATA, WATER YEAR OCTOBER

INSTAN=
TANEQUS
DIS~
CHARGE
(CFS)
(00061)

3.2
5.2
1.0

DIS~
SOLVED
CAL~-
CIlum
({1 }]
(MG/L)
(00915)

78

84
170

OIS~
SOLVED
SOLIDS
(TONS

PER

DAY)

(70302}

5.36
33.2
4.81

SPE-
CIFIC
CON=-
OUCT~
ANCE
(MICRO=
MHOS)
(00095)

1050

4110
2910

DIS=
SOLVED
MAG=
NE=
SIuM
(MG)
(MG/L)
(00925)

42

92
95

SUS=-
PENDED
SOL1IDS
(MG/L)
(70299)

37
22
18

PH

(UNITS)
(00400)

DIS~
SOLVED
SODIUM

(NA)
(MG/L)

(00930)

74
590

DIS~
SOLVED
NITRATE
(N)
(MG/L)
(00618)

.02
00
39

AIR
TEMPER=
ATURE
(DEG C)
€(00020)
16,0
7.0

4.0

PERCENT
SODIUM

(00932)

30
61
46

DIS~
SOLVED
NITRITE
)
(MG/L)
(00613)

«00
«00
07

TEMPER=
ATURE
(DEG C)
(00010)

10.5

1.5
1.5

S001uM
AD=
SORP=
TION
RATIO

(00931)

1.7
11
5.0

TOTAL
NITRITE
PLUS
NITRATE
(N)
(MG/L)
(00630)

«03
«00

48

1976 TO SEPTEMBER

COLOR
(PLAT=
INUM=
COBALT
UNITS)
(00080)

35
a5
18

018~
SOLVED
PO=-
TAS=
SIuM
(K)
(MG/L)
(00935)

8.1

170
32

TOTAL
AMMONIA
NITRO=
GEN
(N}
(MG/L)
(00610)

.04
.00
.29

TUR=
BID=-
ITY
Wty
(00070)

20
8

ALKA=
LINITY
AS
CACO3
(MG/L)
(00410)

262

582
671

Dis~
SOLVED
AMMONIA
NITRO=
GEN
(N)
(MG/L)
(00608)

.00
.00
.28

1977

01§~
SOLVED
OXYGEN
(MG/L)
(00300)

7.7
>15.0
4.3

018~
SOLVED
SULFATE

(804)
(MG/L)
(00945)

110

160
220

TOTAL
KJEL=
DAHL
NITRO=
GEN
(N)
(MG/L)
(00625)

1.1
4,0

1.6

PER=
CENT
SATUR=~

ATION

(00301)

71
>110
31

DIS~
SOLVED
CHLO=
RIDE
(CL)
(MG/L)

(00940)

110
950
490

DIS~
SO0L=~
VED=-
PHOS=
PHORUS
(P)
(MG/L)

(00666)

.22
1.9
.73

HARD=

NESS
(CA,MG)

(MG/L)
(00900)

370

590
820

018~
SOLVED
FLUO=
RIDE
(F)
(MG/L)
(00950)

3

.5

9

PHENOL S

(UG/L)
(32730)



CROW RIVER BASIN
05279000 SOUTH FORK CROW RIVER NEAR MAYER, MN--Continued

“PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO NOVEMBER 1976

DATE NOV 16,70
TIME 1045

TOTAL CELLS/ML 110000

OIVERSITY: DIVISION 0.8
.CLASS’ 0.8
« +URDER 0.9
«soFAMILY 1.0
ooe«GENUS 1.1

CELLS PER~
ORGANISM /ML CENT

CHLOROPHYTA (GREEN ALGAE)

.CHLOROPHYCEAE

.« CHLOROCOCCALES

J««CHARACIACEAE

os+«SCHROEDERLA * 0
...00CYSTACEAL

« oo o ANKISTRODE SMUS 1300
eeeeKIRCHNERIELLA 540
ceeoWESTELLA 1600
<« «SCENEDESMACEAE

oo s ACTINASTROM *
SCENEDESMUS 2800
eeeo TETRASTRUM 540
+«VOLVOCALES

«++CHLAMYDOMONADACEAE

e CHLAMYDOMUNAS® 1200 1

N -

“wo

CHRYSOPHYTA

+BACILLARIOPHYCEAE

+««CENTRALES

«+«COSCINODISCACEAE

vs s+ STEPHANODISCUS 90000# 84

«.PENNALES

«esCYMBELLACEAE

o+ e« AMPHORA * 0
«««NAVICULACEAE

cesoNAVICULA * [}
«eosNITZSCHIACEAE

eesNITZSCHIA 670 1

CYANOPHYTA (BLUE-GREEN ALGAE)
.CYANOPHYCEAE

«-CHROCCOCCALES

««-CHROCCOCCAEAE

s cAGMENELLUM 2100 2
. e+ ANACYSTIS 1500 1
+ +HORMOGONALES

++.OSCILLATOR1ACEAE

+e+sOSCILLATORIA 3800 4

EUGLENOPHYTA (EUGLENOIDS)
+EUGLENOPHYCEAE

« +EUGLENALES
s EUGLENACEAE
e e o EUGLENA * 0

NOTE: # = DOMINANT ORGANISM; EQUAL TO UR GREATER THAN 15%
* = ODBSERVED URGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN }/2%



56 CROW RIVER BASIN
05280000 CROW RIVER AT ROCKFORD, MN

LOCATION.~-Lat 45°05'12", long 93°44t'02", in sec.29, T.119 N., R.24 W., Hennepin County, Hydrologic Unit
07010204, on right bank at Roekford, 150 £t (46 m) downstream from bridge on State Highuay 55 and 1 mi
(1.6 km) downstream from confluence of North and South Forks.

DRAINAGE AREA.--2,520 mi2 (6,530 km?), approximately.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April to July 1906 (published as "near Dayton"), June 1909 to September 1917, April to
November 1929, March 1930 to September 1931, April to November 1932, March to November 1933, March 1934
to current year. Monthly discharge only for some periods, published in WSP 1308.

REVISED RECORDS.-~WSP 1115: 1932. WSP 1508: 1933. WDR MN-77-2: 1972 (M)(m).

GAGE.--Water-stage recorder. Datum of gage is 893.08 ft (272.21 m) above mean sea level. Apr. 13 to
July 21, 1906, nonrecording gage at Berning Mill 14 mi (22.5 km) downstream at different datum. June ¥,
1909, to Sept. 30, 1917, nonrecording gage at site 600 ft (183 m) downstream at different datum. Apr. 23,
1929, to Aug. 21, 1934, nonrecording gage at site 600 ft (183 m) downstream at present datum.

REMARKS.~~Records good except those for winter period and those for period of no gage-height record, Apr. 25
to May 31, which are fair.

AVERAGE DISCHARGE.~-52 years (water years 1910-17, 1931, 1935-77), 620 ft3/s (17.6 m3/s), 3.34% in/yr (85 mm/yr).

EXTREMES FOR PERIOD OF RECORD.-~Maximum discharge, 22,"08 rt3/s (634 m3}s) Apr. 16, 1965, gage height, 19.27 ft
(5.874 m) from floodmark; minimum, 1.8 ft3/s (0.051 m3/8) Nov. 15, 1936, gage height, 1.05 ft (0.320 m),
caused by ice jam upstream.

EXTREMES FOR CURRENT YEAR.--Maximgm discharge3 1,080 £t3/s (29.4 m3/s) Mar. 20, gage height, 4.06 ft (1.237 m);
minimum daily discharge, 23 ft3/s (0.651 m3/8) Jan. 5-15; minimum gage height, 1.60 ft (0.488 m) Nov. 27.

CORRECTIONS.--Extremes for water year 1972: Maxigum discharge, 7,410 £t3/8 (210 m3/8) Mar. 25, gage height,
11.09 ft (3.380 m); minimum, 162 ft3/s (4.59 m>/s) Oct. 16, gage height, 2.25 ft (0.686 m), the previously
published figures are incorrect. ’

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY 0cT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 33 41 33 24 30 29 462 300 257 137 167 299
2 3t 41 33 24 30 30 449 282 254 120 147 278
3 31 38 33 24 29 3Q 418 270 240 113 134 257
4 32 38 32 24 29 31 395 260 227 109 122 257
S 31 38 32 23 28 31 368 290 250 113 109 237
6 31 40 32 23 27 31 342 340 237 113 98 218
7 31 36 32 23 27 32 322 300 221 115 92 205 .
8 3e 33 31 23 26 37 314 250 208 115 84 205
9 34 40 31 23 27 43 296 220 1990 113 78 196
10 35 490 31 23 217 60 285 190 175 109 73 181
it 36 35 31 23 27 110 267 175 164 104 66 . 178
12 37 41 31 23 27 190 267 160 142 102 61 178
13 38 . 41 30 23 27 300 274 150 124 102 S7 193
14 38 42 30 23 27 S40 274 140 113 94 St 178
15 37 43 30 23 27 640 310 140 109 92 S0 158
16 37 43 30 24 28 775 342 150 127 88 S1 147
17 36 44 30 24 28 800 386 170 127 82 49 137
18 37 43 30 24 28 850 413 200 140 82 49 . 137
19 38 43 30 25 29 900 418 225 156 80 . 49 145
20 38 42 29 26 29 961 431 160 156 88 47 158
21 38 41 29 28 29 728 462 170 158 84 .44 150
e2 38 39 29 29 29 612 472 210 175 94 42 150
23 38 37 28 30 29 535 462 270 187 98 41 150
24 49 35 28 30 29 476 449 187 172 120 40 156
25 40 35 27 30 29 413 413 164 . 153 267 40 161
26 41 35 26 39 29 404 386 158 {45 386 41 181
27 40 35 26 30 29 418 330 148 150 350 71 193
28 41 34 25 30 29 408 310 187 156 306 96 187
29 41 34 25 30 = 440 290 210 156 240 115 178
30 38 34 24 30 ~—- 467 280 220 158 208 115 175
31 41 - 24 30 .- 485 - 237 —— 184 193 -
TOTAL 1129 1161 912 799 789 11806 10887 6553 see7 4408 2472 5623
MEAN 36,4 38.7 29.4 25.8 28.2 38t 363 211 174 142 79.7 187
MAX 41 44 33 30 30 961 472 340 257 386 193 299
MIN 31 33 24 23 | 26 29 267 140 109 80 40 - 137
CFsMm .01 .02 .01 .01 .01 .15 .14 .08 .07 «06 .03 07
IN. .02 .02 »01 .01 .01 .17 .16 .10 .08 .07 .04 08

CAL YR 1976 TOTAL 126381 MEAN 351 MAX 2930 MIN 18 CFSM .14 IN 1.90
WTR YR 1977 10TAL St766 MEAN 142 MAX 961 MIN 23 CFSM .06 IN .76



CROW RIVER BASIN
05280000 CROW RIVER AT ROCKFORD, MN--Continued
WATER-QUALITY RECORDS
LOCATION.--Samples ocollected 1,000 ft (305 m) downstream from discharge station.
PERIOD OF RECORD.-~Water years 1964, 1967, 1969 to current year.

REMARKS.~~Since August 1975, suspended-sediment samples collected when river stage was at or above 3.5 ft on a
daily basis and more frequent during rapidly rising stage.

KATER QUALITY DAVA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SPE~-
CIFIC
INSTAN= CON- COLOR PER~
TANEOUS DUCT~ AIR (PLAT=- TUR= DIS~ CENT HARD«=
DIS- ANCE PH TEMPER= TEMPER=  INUM= 81D~ SOLVED  SATUR=  NESS
TIME CHARGE (MICRO- ATURE ATURE COBALT Iy OXYGEN ATION (CA,MG)
DATE (CFS) MHOS)  (UNITS) (DEG C) (DEG C) UNITS)  (J1U) (MG/L) (MG/L)
(00061) (0009S) (00400) (00020) (00010) (00080) (0007v) (00300) (00301) (00900)
oct )
14,44 0915 75 730 8.3 12,5 11.0 8 10 9.2 85 360
NOV :
1600 1245 a1 909 8,2 7.0 1,0 7 4 13,9 101 390
DEC
4., 1050 30 1070 7.6 3.5 1.0 5 6 S.4 39 460
DIS- DISe
NON= "DIS~ SOLVED SODIUM SOLVED OIS~ DIS~-
CAR= SOLVED MAG= DIS~ AD= PO= ALKA= DIS~ SOLVED SOLVED
BONATE CAL~ NE= SOLVED SORP= TAS= LINITY SOLVED CHLO= FLUO=
HARD= CIum SIuM SODIUM PERCENT TION SIuM AS SULFATE RIDE RIDE
NESS (ca) (MG) (NA) SO0IUM  RATIO (K) CACO3 (504) (cL) (F)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00902) (00915) (00925) (00930) (00932) (00931) (00935) (00410) (00945) (00940) (00950)
ocT
14,.. 12 a6 35 21 11 .5 4.9 347 37 18 .3
NOV
160ee 140 87 41 34 16 o8 S.4 246 58 37 o3
DEC
flheoe 14 110 44 53 20 1.1 8.8 442 60 64 3

DIS~ OIS~ TOTAL DIS~

SOLVED D18~ TOTAL TOTAL SOLVED KJEL= SOL=

SOLIDS SOLVED DI~ DIS= NITRITE AMMONIA AMMONIA DAHL VED=

(RESI= sOLIDS SUS= SOLVED SOLVED PLUS NITRO= NITRO=- NITRO= PHOS=

DUE AT (TONS PENDED NITRATE NITRITE NITRATE GEN GEN GEN PHORUS PHENOLS
180 C) PER SOLIDS (N) (N) (N) (N) (N) (N) (P)

DATE (MG/L) DAY) (MG/L) (MG/L) (MG/L) (MG/L) (M6/L) (MG/L) (MG/L) (MG/L) (UG/L)
(70300) (70302) (70299) (00618) (00613) (00630) (00610) (00608) (00625) (00666) (32730)

ocTY

14,00 413 83.6 19 <04 «00 .14 .00 «00 34 24 1
NOV

16¢ee 535 6004 0 06 <00 «06 .08 £ 07 .32 .28 0
OEC

1lees 630 S1.0 S 29 .02 «31 «51 48 .84 27 9

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

ONCE-DAILY
DATE DATE DATE DATE DATE
NOV 24 0.5 MAR 17 2.0 MAR 21 1.5 MAR 27 5.5 MAY 31 22.0
JAN 26 0.0 18 2.0 22 3.5 29 4.0 JUN 23 22.0
FEB 18 0.5 19 2.5 24 2.0 APR 25 10.5 JUL .25 24,5
MAR 12 3.0 20 3.0 25 8.0 MAY 24 22,5 SEP 23 16.0
1 2.0



58 CROW RIVER BASIN
05280000 CROW RIVER AT ROCKFORD, MN--Continued
SUSPENDED=SEOIMENT, WATER YEAR OCTOBER 1976 10 SEPTEMBER 1977
MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN=- CONCEN=~ CONCEN~- CONCEN- CONCEN~- CONCEN-
“TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LDADS
D‘Y (MG/L) {T/DAYJ‘ (MG/L) (T/0AY)} . (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY) (MG/L) (T/DAY)

OCTOBER NOVEMBER- DECEMBER JANUARY FEBRUARY MARCH

1 - J— R, - —— - -— —om
-2 vsw ———- — -— [ -— — -~
3 - [ am= ——- —— . ——- —on

4 ama’ ~—- - -——— - —— ——— ———

5 onm —— - [ -—— -—- ——— ———
'y [, —— - ~—- -—— - - —-
] ——- ~—- . — e —— . ———
8 ca ——— - ——— -— — —— -
9 ——— ——— ——e —— [ ~—— ~—- -
10 ——— ——— - — e -— ——— ———
1 ——— ——— .- —— ——- g - —
12 R —— - ——— ——— - ——— ——
13 —— —— —— —— ——— —— e ———
14 ——- am- ——— ——- - - I —
15 - - ——— cam —— .- 34 59
16 —— am- - -—- e - 29 61

27 . -—- —— - R ——— 31 35
28 - - ——- -—— ——- - 33 36
29 —e -—— - — - —— 36 43
30 -——- . -——- —— ——— _——- - ———
31 can ——— - [ —— -—— -—- ———

APRIL MAY JUNE JuLy AUGUST SEPTEMBER

1 ene e . - -—— ——— -—— -——— ——— - -—— P,
2 —— —am - -m- ——— —— - —e— -—— —— ——. -——-
3 - one —— —— - - ——— -——— - —— - -——
4 -——- cm- —— -—- ——— —— - -—— —— - —— ——-
[ —— - Y -— —— - -—- e -——— - —— -
'S P —— ——e ——- -—- - - ——— e
7 . —ne ——— —— -——- = vam - -—
8 [y ——— ——- . -—- -me | === ——- ——-
9 -——- - ——t - —-—— -—— | -— - -——-

10 ——— [ ——— ——- —— . - . Jp— .- ——-

11 ena [ - - [ -—— —— ——- [ e ——

12 . [, . -—e ——- -—— -—— ——— -——— . ———

13 -o- - —— -—— -—— - ——— -—— -— - ——

14 -——— - am- ——— —— - ——- —— - - - ——

15 v = —— - ——- —— - ——- -——— ——— ——— ——

16 —— . —— ———— .- - ——— ——e ——— -—m- —— am-

17 “-— - - —— -— -ve - —— —— ——— - -

18 ——— -—— [ ——- - e —— [, —n- -—a -

19 [ a-me —— ——- [ —— . . —-—— —a= —~——

20 - .—- ene ——- - -—— -—— - ——— ——— [

21 - ——— - ——- ——— —— —— - -~ -— —— ———

22 cn- ——- - -—— -—— —— -— —— - “m- - -

23 —— | eee .m- —— 45 23 _-me - —— ——— 37 15

24 - P T 9y 48 _—— - —— - - -—— - ——-




MISSISSIPPI RIVER MAIN STEM 59
) 05283500 MISSISSIPPI RIVER AT ANOKA, MN
LOCATION.--Lat 45°11730", long 93°23'40", in SE 1/4 NW 1/4 sec.19, T.120 N., R.22 W., Anoka County, Hydrologic
Unit 07010206, at bridge on U.S. Highways 52 and 169 at Anoka, 0.3 mi (0.5 km) upstream from Rum River, and
at mile 871.3 (1,402 km) upstream from Ohio River.
DRAINAGE AREA.--17,100 miZ (44,300 km2), approximately.
PERIOD OF RECORD.--Water years 1972 to current year.
REMARKS.~~Discharge computed by subtracting ten percent from discharge computed from gage height at time of
sampling for Mississippi River near Anoka.
WATER QUALITY DATA, NATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
SPE=
CIFIC NONe
INSTAN= CON=~ COLOR PER=- CAR=~
TANEOUS oUCT~ AIR (PLAT- TUR= OIS~ - CENT HARD= BONATE
DIS= ANCE PH TEMPER= TEMPER~ INUM= BID~ SOLVED SATUR= NESS HARD=
TIME CHARGE (MICRO= ATURE ATURE COBALT Ity OXYGEN ATION (CA,MG) NESS
DATE (CFS) MHOS) (UNITS) (DEG C) (OEG C) UNITS) T (MG/L) (MG/L) (MG/L)
(00061) (00095) (00400) (00020) (00010) (00080) (00070) (00300) (00301) (00900) (00902)
ocT
28.,, 0805 1230 370 8,5 2,0 3.5 17 S 13.8 106 190 S
NOV
2840 0805 1100 461 7.4 3.5 0 17 7 13.0 92 210 13
DEC
22440 0830 14480 550 7.9 =2,5 «0 15 2 14.3 10t 250 15
FEB
09,0, 0820 1300 490 8.1 2,0 .0 15 - 12.0 84 220 12
MAR
09,40 0805 1480 480 8.1 5.0 6.0 12 hd 13.0 107 210 17
APR
06400 0810 46B0 380 8.4 1.0 3,0 25 - 13.4 102 190 34
MAY
23400 0750° 2360 364 8,2 16,5 19,0 25 o= 745 82 190 20
JUR
2040 0810 3540 340 8.4 20,0 20,0 as - 7.2 81 170 16
JuL
27400 0B10 2560 395 8,6 21,0 22,0 32 - 7.7 108 170 23
AUG
22400 1030 1240 340 8.8 19.0 - 2s - 9.0 -- 170 1S
SEP
15000 0730 5660 300 8,1 14,0 17.0 43 - 9.2 98 150 17
DIS~ DIS=
DISe~ SOLVED SODIUM SOLVED 018=- D18~
SOLVED MAG= DIS~ AD= PO=- ALKA= DIS~ SOLVED TOTAL SOLVED
CAL= NE= SOLVED SORP= TAS= LINITY SOLVED CHLO= FLUO=- FLUOQ=-
CIUM SIUM SODIUM PERCENT TION SIumM AS SULFATE RIDE RIDE RIDE
(CA) (MG) (NA) SODIUM RATIO (K) CACO3 (S04) (cL) (F) (F)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00915) (0092S) (00930) (00932) (00931) (00935) (00410) (0094S) (00940) (00951) (00950)
ocT
28... 45 18 10 10 3 2.2 181 25 8.3 b .2
NOV
2440, 53 20 11 10 3 2.2 202 27 10 Ll o2
DEC
22400 64 23 14 11 4 2.7 240 29 11 - .2
FEB
”2:... s7 19 9.9 9 o3 2.2 208 24 9.4 1.2 .2
090 56 18 i1 10 3 2.2 197 23 12 Lid ol
APR
0byoe 48 16 8.8 9 «3 3.4 150 42 13 o7 o1
MAY
23eee 49 17 8.8 9 3 2.7 170 26 9.4 - .l
JUN
20440 44 15 7.8 9 o3 2.0 160 22 6.5 o3 .1
JuL
2Taes 42 16 18 18 b 4.5 150 24 24 L .2
AUG
22ese 42 16 8.3 9 3 1.9 160 20 8.6 3 2
SEP
15400 38 13 73 10 o3 2.0 130 16 6.6 - .1



60

DATE

DATE

FEB
09,..
APR
064ee
MAY
09,00
JUN
20,00
AUG
22400

0IS=
SOLVED
SOLIDS
(RESI=
DUE AT
180 C)
(MG/L)
(70300)
222
202
314
252
“206
232
201
213
240
212

187

TIME

0820
0810
0800
0810
1030

0IS~
SOLVED
ALUM~
INUM
(AL)
(ue/L)
(01106)

20

10
20

MISSISSIPPI RIVER MAIN STEM
05283500 MISSISSIPPI RIVER AT ANOKA, MN-~Continued

WATER QUALITY DATA,

DIS~
SOLVED
SOLIDS
(TONS

PER

DAY)

(70302)
737
719

1220
885
983

2930

1540

2040

1660
710

2860

INSTAN=

(00061)

1300
4680
2990
3540
1240

TOTAL
ARSENIC

(AS)
(e/L)
(01002)

1
2
2
2

1

SUS=
PENDED
SOLIDS
(MG/L)
(70299)

21

SPE=-
CIFIC
CONe
DUCT~
ANCE
(MICRO=
MHOS)
(00095)

490
380
350

340
340

DI8=~
SOLVED
ARSENIC

(AS)
(UG/L)
(01000)

DIS~
SOLVED
NITRATE

(N)

(MG/L)
(00618)
.00
.27

«53

PH

(UNITS)
(00400)

TOTAL
BARIUM

(BA)
(UG/L)
(01007)

200
100

DIS~
SOLVED
NITRITE

(N)

(MG/L)
(00613)
«00
«00
.01

AIR
TEMPER=
ATURE
(DEG C)
(00020)

-2,0
=1.0
12,5

20.0
19.0

DISe
SOLVED
BARIUM

(BA)
(u6/L)

(01005)

o & © o o

TOTAL
NITRITE
PLUS
NITRATE
(N)
(MG/L)
(00630)
«01
.28
»56

TEMPER=
ATURE
(DEG C)
(00010)
.0

3.0
17.0
20,0

TOTAL
BORON
(B)
{ue/L)
(01022}
100
80
120
90

110

TOTAL

AMMONIA

NITRO=
GEN
(N)

(MG/L)

(00610)

«05

«03

.16

-

DIS~
SOLVED
OXYGEN
(MG/L)
(00300)
12.0
13.4
7.7
7.2

2.0

0IS~
SOLVED
BORON
(e)
(UG/L)
(01020)
70
70
60
70

80

WATER YEAR OCYOBER 1976 TO SEPTEMBER

DIS~
SOLVED
AMMONIA
NITRO~
GEN
(N)
(MG/L)
(00608)
.02
«03

«09

PER=
CENT
SATUR=

ATION

(00301)

84
102
81
81

TOTAL
CAD~
MIUM
(cD)
(UG/L)
(01027)
<10
<10
<i0
<10

<10

1977
TOTAL
KJEL=
DAHL
NITRO=-

GEN
(N)
(MG/L)
(00625)
63
.81
.92
Ll

TOTAL
FLUQ~
RIDE
(F)
(MG/L)
(00951)

1.2
o7
.5

o3
3

DIS~
SOLVED
CAD=
MIUM
(€0}
(uG/L)
(01025)

o © © o

0IS-

SOL=

VED~
PHOS=
PHORUS

P)

(MG/L)
(00666)
«03
«00
.02

-

DIS-
SOLVED
FLUD=-

RIDE

(F)
(MG/L)

(00950)

.2
.1
.2

.1
.2

TOTAL
CHRO~
MIUM
(CR)
(ue/L)
(01034)

10
10

PHENOLS

(ue/L)
(32730)

v NN

o & & B N W O

TOTAL
ALUM~
INUM
(AL}
(UG/L)
(01105)

L1
70
150
140
70

DIS~
SOLVED
CHRO=

MIUM

(CR)
(UG/L)

(01030)



TOTAL
COBALT
(Co)
DATE (UG/L)
€(01037)
FEB
09,0 S0
APR
06e0s <50
MAY .
09,00 <50
JUN
20..n <50
AUG
22400 <50
DIS=
SOLVED
MERCURY
(HG)
DATE (UG/L)
(71890)
FEB
09,00 .0
APR
0640 .0
MAY
0900 .0
JUN
-{ .0
AUG
22400 o0
DATE
SEP

150

MISSISSIPPI RIVER MAIN STEM
05283500 MISSISSIPPI RIVER AT ANOKA, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER

1976 TO SEPTEMBER 1977

61

D1S~
DIS~ DIS~ DIS~ DIS=  TOTAL  SOLVED
SOLVED TOTAL  SOLVED  TOTAL  SOLVED TOTAL  SOLVED  MAN= MAN=  TOTAL
COBALT  COPPER COPPER  IRON IRON LEAD LEAD  GANESE GANESE MERCURY
(C0) (cw) (cw) (FE) (FE) (PB) (PB) (MN) (MN) (HB)
(UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(01035) (01042) (01040) (01045) (01046) (01051) (01049) (010S5) (01056) (71900)
0 <19 s 550 30 <100 8 160 140 .3
<10 2 410 110 <100 3 110 S0 1.1
0 <10 2 540 40 <100 3 390 10 .0
0 <10 4 660 20 <100 3 270 8 .0
1 10 4 310 70 <100 3 130 10 .0
DIS=
TOTAL DIS-  TOTAL  SOLVED DIS- DIS-
MOLYB=  TOTAL  SOLVED SELE-  SELE-  TOTAL  SOLVED TOTAL  SOLVED
DENUM  NICKEL NICKEL  NIUM NIUM  SILVER  SILVER  ZINC ZINC  CYANIDE
(MO) (ND) (NI) (SE) (SE) (AG) (AG) (ZN) (ZN) (CN)
(UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UB/L)  (UB/L)  (UG/L)  (UG/L)  (MG/L)
(01062) (01067) (01065) (01147) (01145) (01077) (0107S) (01092) (01090) (00720)
o <50 4 0 0 <10 0 10 10 .00
2 <50 3 1 1 <10 0 20 10 2.0
) <50 2 0 0 <10 0 10 10 .00
1 <50 2 t 0 0 0 20 0 .00
) <50 4 0 0 <10 [ 10 6 .00
TOTAL DIS~ sus- D1S= SuS= vIs- sUS-
TOTAL NON-  SOLVED PEwDED SOLVED PENDED  SOLVED PENDED  DIS=-
FILT-  FILT-  GROSS  GRUSS  GROSS  GROSS  GROSS  GRUSS  SOLVED
RABLE  RABLE  ALPHA  ALPHA BETA BETA HETA BETA  RA=226
RESIDUE RESIDUE AS AS A8 AS  AS SR90 AS SR90  (RADON
TIME U=NAT.  U=-NAT. CS=137 C8=-137 /Y90 /Y90  METHOD)
(MG/L)  (MG/L)  (UG/L)  UG/L)  (PC/L)  (PL/L)  (PC/L)  (PC/L)  (PC/L)
(00515) (00530) (80030) (80040) (0351S) (03516) (80050) (80060) (09511)
0745 190 14 <2.6 <,4 7.9 .6 6.3 .5 .11



MISSISSIPPI RIVER MAIN STEM
05283500 MISSISSIPPI RIVER AT ANOKA, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

DATE
AUG
23,40
&
&
&
NOTE:

LENGTH PERI= CHLOR=A CHLOR=8 BJOMASS
aF PHYTON PERI~ PERI= PERI= CHLORQ=
EXPQO= BIOMASS PHYTUN PHYTON PHYTON PHYLL
SURE TOTAL BIOMASS CHROMO= CHROMQ= RATIO
(DAYS) DRY ASH GRAPHIC GRAPHIC PERI=
TIM WEIGHT WEIGHT FLUOROM FLUOROM PHYTON
G/SU M G/SA M (MG/M2) (MG/M2) (UNITS)
(00022) (00573) (00572) (70957) (70958) (70950)
1500 20 5.75 4,57 «026 .006 45390
AUG, 23, 1977
1500 HOURS
PERIPHYTON IDENTIFICATION
~ORGANISM_NAME._______ _  _COMMON__NAME_______

CHLOROPHYTA
«CHLOROPHYCEAE
«+CHLOROQCOCCALES
veoO0CYSTACEAE
ve0sSELENASTRUM

« o+ SCENEDESMACEAE
ov0 e SCENEDESMUS
«oOEDOGONIALES
«0«OEDOGONTACEAE
vo o o+ OEDOGONIUM
CHRYSOPHYTA
«BACILLARIOPHYCEAE
++CENTRALES
«o+COSCINODISCACEAE
eeeoMELOSIRA
»«PENNALES

oe« ACHNANTHACEAE
«e s sRHOICOSPHENIA
oo CYMBELLACEAE

«» e s AMPHORA
eeesCYMBELLA

«n s GUMPHONEMATACEAE
s 00 e GOMPHONEMA

«s o NAVICULACEAE
eeesNAVICULA
+eoNITZSCHIACEAE
ves o NITZSCHIA
CYANOPHYTA
«CYANOPHYCEAE
«+CHROCCOCCALES

»s «CHROCCOCCAEAE
¢v oo AGMENELLUM

« o HORMOGONALES

2o OSCILLATORIACEAE
sosoLYNGBYA

GREEN ALGAE

DIATOMS
CENTRIC

PENNATE

NAVICULOID

BLUE=GREEN ALGAE
COCCOID BLUL=GREENS

FILAMENTOUS RL~GREEN

& = ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNTED
SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: GLASS CHAMBER(12MM CIRC), 200-X MICROSCOPE

SAMPLING
METHOD

POLYETHYLENE
STRIP



RUM RIVER BASIN 63
05284000 MILLE LACS LAKE AT GARRISON, MN

LOCATION.--Lat 46°18'05", long 93°49'05", in SW 1/4 SE 1/4 sec.12, T.44 N., R.28 W., Crow Wing County, Hydrologic
Unit 07010207, at pumphouse of Minnesota Division of Game and Fish, 0.2 mi (0.3 km) southwest of Borden Lake
outlet and 0.8 mi (1.3 km) northeast of Garrison.

PERIOD OF RECORD.--June 1931 to current Xear. Monthend records for the period October 1939 to September 1953
published in WSP 1278 (fragmentary 1940-%1). Prior to October 1939, published as "at Wealthwood".

GAGE.--Water-stage recorder. Datum of gage is 1,240.40 ft (378.074 m) above mean sea level. Gage readings have
been reduced to elevations above mean sea level. Prior to Oct. 1, 1941, nonrecording gage at Wealthwood,
8.3 mi (13.4 km) northeast of present site, at various datums; gage readings have been reduced to elevations
above mean sea level, adjustment of 1912, October 1, 1941, to Sept. 30, 1958, water-stage recorder at datum
1,240.50 £t (378.104 m) above mean sea level, adjustment of 1912, To convert these records to datum of 1929,
subtract 0.10 ft (0.030 m).

REMARKS.--Water level affected by fixed-crest spillway constructed in 1953 at outlet of Ogechie lake, 2.7 mi
(4.3 km) (revised) downstream from outlet of Mille Lacs Lake, with crest at elevation 1,250.50 ft (381.152 m).
Water level subject to fluctuation caused by change in direction and velocity of wind and by seiches.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation, 1,253.87 ft (382.180 m) Aug. 14, 1972, affected by wind action
and seiche action; maximum daily, 1,253.43 ft (382.045 m) Aug. 22, 1972; minimum observed, 1,245.74 ft -
(379.702 m) Oct. 16-19, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum elevation, 1,252.08 ft (381.634 m) July 4, affected by wind action and seiche
action; maximum daily, 1,250.57 £t (381.174 m) July 10; minimum, 1,249.17 ft (380.T747 m) July 4, affected by
wind action and seiche action, minimum daily, 1,249.42 ft (380.523 m) Nov. 21.

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

Octe 31 coievevncanes 1,249.62 Feb. 28 «.ceceveesss 1,249,64 June 30 c..eveecvess 1,250.22
Nove 30 coeveecaeaes 1,249.50 Mar. 31 cceeeeneeaes 1,249.96 July 23 eveeencesees 1,250.36
Dec. 31 cevvcennans. 1,249.54 Apr. 30 «iievecenees 1,250.17 Aug. 31 ciieieeneaaes 1,250.28
Jafte 31 covecennoaes 1,249.57 May 31 cecevieceoss 1,250.29 Septe30 cvevenveness 1,250.37

NOTE.~-Elevations other than those shown are available.



64 RUM RIVER BASIN
05286000 RUM RIVER NEAR ST. FRANCIS, MN
LOCATION--Lat 45°19'40%, long 93°22'20", in SE 1/4 sec.19, T.33 N., R.24 W., Anoka County, Hydrologie Unit
07010207, on left bank at upstream side of highway bridge, 4 mi (6.4 km) south of St. Francis and 15.8 mi
(25.4 km) upstream from mouth.
DRAINAGE AREA.--1,360 mi? (3,520 km?), approximately.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD;-- May to November 1929, March 1930 to September 1931, April to Ncvember 1932, March 1933 to
current year.

REVISED RECORDS.--WSP 1308: 1930(M), 1932(M).

GACE.~-Water-stage recorder. Datum of gage is 860.74 ft 1262.35 m) above mean sea level., (Levels by Ancka
Countg gighway Department). Prior to Nov. 9, 1933, nonrecording gage at site 50 ft (15 m) downstreanm at
same datum.

REMARKS.~~Records good except those' for winter period, which are fair. Occasional regulation by Ogechie
(also controls Mille Lacs Lake) and Onamia Lakes.

AVERAGE DISCHARGE.--45 years (water years 1931, 1934-77), 588 £t3/3 (16.7 n3/s), 5.86 in/yr (149 mm/yr).
EXTREMES FOR PERIOD OF RECORD.-~Maximum discharge, 10,100 ft3/s (286 m3/s) Apr. 20, 1965, Apry 13, 1969;
/

maximum gage height, 11.63 ft (3.545 m) Apr. 13, 1969; minimum discharge, 29 tt3/s (0.82 m>/s) Aug. 18,
1937, gage height, 1.91 ft (0.582 m). -

EXTREMES FOR CURRENT YEAR.--gaximum discharge, 1,050 ft3/s (29.7 m3/s) Mar. 16, gage height, 3.96 ft (1.207 m);

minimum, 78 f£t3/s (2.21 m3/s) Aug. 25, gage height, 1.98 ft (0.604 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 100 116 100 113 113 124 451 250 265 123 110 611
2 100 119 100 113 113 124 439 237 3063 121 108 679
3 98 121 99 113 113 125 417 221 266 137 108 756
4 98 121 98 113 113 125 403 208 239 150 110 870
S 96 119 97 113 113 125 382 208 245 150 103 T 976
[ 96 119 9S 113 113 130 366 206 230 141 99 939
7 96 118 94 113 113 135 347 202 215 133 98 899
8 96 115 93 113 113 140 325 195 197 178 96 840
9 98 109 92 113 113 147 307 193 174 257 94 745
10 100 114 90 113 115 156 292 187 162 282 92 659
11 100 117 89 113 117 172 284 179 185 279 91 581
12 102 121 88 113 118 322 279 172 146 255 88 520
13 104 125 88 113 118 535 276 163 137 232 90 462
14 104 127 88 113 118 611 272 158 132 . 205 88 411
15 102 122 89 113 118 717 333 151 128 188 87 368
16 104 118 90 113 118 912 - 376 151 143 170 89 333
17 104 113 95 113 118 940 393 150 | 143 157 88 300
18 104 111 100 113 118 892 390 157 144 148 86 277
19 107 111 105 113 118 786 391 153 138 137 85 257
20 107 111 110 113 118 687 399 149 134 144 83 243
21 108 111 113 113 119 Se3 421 151 128 169 83 231
22 109. 11l 113 113 120 S03 442 160 124 164 83 236
23 110 110 113 113 120 468 454 172 131 148 81 247
24 111 110 113 113 121 429 - 443 175 127 145 80 284
25 111 110 113 113 122 396 424 171 123 o127 81 332 -
26 112 108 113 113 123 372 407 172 118 120 86 381
27 114 105 113 113 124 367 354 172 119 ‘ 116 201 460
28 115 103 113 113 124 367 320 160 128 121 288 601
29 114 100 113 113 ~e- 405 287 167 125 ‘ 114 296 711
30 115° 100 113 113 - 452 263 156 129 (114 267 746
31 114 e 113 113 bl 459 Lt 192 ——- i 386 L
TOTAL 3249 3415 3143 3503 3284 12686 10937 5538 4948 5036 3825 15955
MEAN 105 114 101 113 117 409 365 179 165 162 123 532
MAX 115 127 113 113 124 940 454 250 303 282 386 976
MIN 96 100 88 113 113 124 263 149 118 111 80 231
CFSM .08 .08 <07 .08 .09 <30 .27 .13 .12 .12 .09 +39
IN. .09 .09 .09 .10 .09 .35 .30 «15 .14 <14 «10 44
AC~FT 6440 6770 6230 . 6950 6510 25160 21690 10980 9810 9990 7590 31650

CAL YR 1976 TOTAL 174518 MEAN 477 MAX 5070 MIN 88 CFSM .35 IN 4.77 AC=FT 346200
WTR YR 1977 TOTAL 75519 MEAN 207 MAX 976 MIN 80 CFSM .15 IN 2.07 AC~FT 149800



RUM RIVER BASIN
05286000 RUM RIVER NEAR ST. FRANCIS, MN--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.-Tﬁater years 1964, 1967 to current year (discontinued).

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER

SPE-
CIFIC
INSTANe  CONe COLOR
TANEOUS  DUCT= ‘ AIR (PLAT=  TUR=
DIS~  ANCE PH  TEMPER= TEMPER=  INUM- 810D~
TIME  CHARGE (MICRO= ATURE ATURE  COBALT  ITY
DATE (CFS) MHOS)  (UNITS) (DEG C) (DEG C) UNITS)  (JTU)
(00061) (00095) (00400) (00020) (00010) (00080) (00070)
ocT
1540, 1130 85 379 8.4 4.0 9.0 14 2
NOV
184, 0930 111 415 8.4 8.0 .0 7 3
DEC
160.. 1050 90 407 7.7 1.0 1.5 IS 3
: D18= DIS=
NONe PIS-  SOLVED SOPIUM  SOLVED
CAR=  SOLVED  MAG= DIS~ AD= PO~ ALKA=
BONATE  CAL= . NE- SOLVED SORP= TAS=  LINITY
HARD= CIUN SIUM  SODIUM PERCENT TION STuM S
NESS (CA) . (MG) (NA) SODIUM  RATID (K) CACO3
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)
€00902) (00915) (00925) (00930) (00932) (00931) (00935) (00410)
ocT
15,00 11 s2 16 7.3 - 7 .2 1.6 185
NOV
18.. 9 52 17 8.9 9 .3 1.5 191
DEC
1600 6 1] 16 8.0 8 .2 1.5 197

DIs~ DIS=-
SOLVED D18~ TOTAL TOTAL SOLVED
80L10S SOLVED DIS~ 0IS=  NITRITE AMMONIA AMMONIA
(RESI~ SOLIDS SUS= SOLVED SOLVED PLUS NITRO= NITRO=
DUE AT (TONS PENDED NITRATE NITRITE NITRATE GEN GEN
180 C) PER SOLIDS (N) (N) (N) (N) (N)

DATE (MG/L) DAY) (MG/L) (MG/L) . (MG/L) (MG/L) (MG/L) (MG/L)
(70300) (70302) (70299) (00618) (00613) (00630) (00610) (00608)

ocy

15,00 211 48.4 0 «04 200 .06 .00 »00
NOV

18cee 226 67,7 0 .11 .01 .12 .01 .00
-DEC

16,04 . 246 59.8 19 Lo - Teb% .32 -

1977

018~
SOLVED
OXYGEN
(MG/L)
(00300)

10.8
14,0
5.4

DIs~
SOLVED
SULFATE

(304)
(MG/L)
(00945)

9.6

11
11

TOTAL
KJEL=
DAML
NITRO=-
GEN
(N)
(MG/L)
(00625)

.42
.33
«90

PER~
CENT
SATUR-

ATION

(00301)

96
98
39

DIS=-
SOLVED
CHLO=-
RIDE
(CL)
(MG/L)

(00940)

11

12
9.7

DIS~
sOoL=-
VED=
PHOS=
PHORUS
(P)
(MG/L)
(00666)

«04
.04
.04

65

HARD=

NESS
(CA,M6)

(MG/L)
(00900)

200

200
200

0Is~
SOLVED
FLUD=-
RIDE
(F)
(MG/L)
€00950)

.2

2
2

PHENOLS

(UG/L)
(32730)



66 MISSISSIPPI RIVER MAIN STEM
05288500 MISSISSIPPI RIVER NEAR ANOKA, MN

“LOCATION.-~Lat 45°07'36", long 93°17'48", in SW 1/4 sec.12, T.119 N., R.21 W., Hennepin County, Hydrologic Unit
07010206, on right bank 0.4 mi (0.6 km) downstream from Coon Creek, 1.3 mi (2.1 km) downstream from Coon
Rapids dam at Coon Rapids, 6.5 mi (10.5 km) downstream from Anoka, and at mile 864.8 (1,391.5 km) upstream
from Ohio River.

DRAINAGE AREA.--19,100 mi2 (49,500 kmz), approximately.

WATER-~DISCHARGE RECORDS
PERIOD OF RECORD.--June 1931 to current year. Prior to October 1931 published as "at Coon Rapids, near Anoka."

GAGE.--Water-stage recorder. Datum of gage is BOM.53 ft (245.22 m) above mean sea level. Prior to June 14,

1932, at site 1.2 mi (1.9 km) upstream at different datum.

REMARKS.--Records good. Flow_slightly regulated by six reservoirs on headwaters; total usable capacity,
1,640,600 acre-ft (2.02 km3). Diurnal regulation caused by dam above station.

AVERAGE DISCHARGE.--46 years, 7,431 ft3/s (210 m3/s), 5.28 in/yr (13% mm/yr).

|
EXTREMES FOR PERIOD OF RECORD --Maximum ischarge, 91,000 rt3/s (2,580 m3/s) Apr. 17, 1965} gage height, 19.53 ft
(5.953 m); wminimum, 529 ££3 /s (15.0 m3/s) Aug. 29, 1976, gage height, 0.04 ft (0.012 m), result of regulation.

EXTREMES FOR CURRENT YEAR.--Maximum_discharge, 8,640 rt3/s (245 m3/s) Sept. 30, gage height, H 17 £t (1.271 m);
minimum daily, 821 ft3/s (23.2 w3/s) Dec. 3; minimum gage height, 0.42 ft (0.128 m) Nov. 28.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1090 1140 1290 1150 1330 1550 5500 4570 3180 12920 2220 4740
2 1030 1280 1240 1260 1380 1550 5500 4720 3880 3120 2030 5500
3 1050 1630 Y3 1120 1470 1590 4860 4510 3880 3910 2050 4900
4 1140 1430 1080 1460 13690 1620 4500 3690 3760 2730 1880 4840
S 1140 1380 1330 1380 1370 1330 4500 3890 4770 12860 1780 5490
] 1300 1310 1230 1470 1310 1630 4500 3860 4800 5150 1940 5580
7 1090 1140 1110 1410 1290 1540 4290 3760 4590 4560 1980 5940
8 1030 1420 1190 1210 1220 1610 4380 2920 4400 4270 1640 5650
9 1030 1680 1130 1150 1370 1600 4190 3190 3370 4430 1770 5520
10 1030 1800 1170 1170 1650 1880 4020 3270 4130 3880 1670 6590
11 1030 1820 1150 1250 1460 2030 3270 3270 3380 3790 1490 5670
12 1030 1290 1240 1230 1600 2770 3970 3490 2610 4300 1420 6270
13 1100 1150 1300 1250 1440 3900 4320 2770 2860 4160 1440 6340
14 1140 1320 1290 1450 1530 4950 4000 2540 3300 3660 1380 6050
15 1140 1430 1280 1250 1560 5570 4410 2530 2980 3290 1720 6170
16 1140 1480 1430 1100 1520 6120 4170 2400 2850 2770 1420 6100
17 1140 1330 1430 1140 1670 6560 4250 2600 3030 2620 1800 6050
18 1140 1280 1620 1340 1460 6380 4320 2700 3120 330 1510 S$920
19 1140 1460 1330 1200 1440 6050 4490 2580 3560 \ 450 1300 5660
20 1140 1460 828 1250 1480 6390 4580 2410 3140 2320 1300 4480
21 1140 1320 902 1420 1240 6210 5790 2700 2730 ‘2220 1280 4550
22 1070 1490 1500 1300 1480 5600 S740 2700 2750 2440 1300 4550
23 1050 1560 1230 1350 1610 4980 5880 2370 2950 ' 3080 1330 4800
24 1270 1280 1310 1460 1660 4380 6010 2560 2960 3190 1170 4950
25 1430 1470 1570 1450 1550 4370 6190 2340 3430 \2530 1150 S480
26 1210 1630 1430 1360 1630 4500 6240 2440 3000 \52)0 1380 5680
27 1140 1530 1080 1060 1480 4500 5140 2400 3160 2680 2360 5480
28 1270 1150 1570 1100 1410 4540 4790 2810 2890 2700 3090 6640
29 1440 1100 1370 1030 - 5500 4890 2920 2660 2470 3120 6500
30 1430 1100 1230 1220 bl 5500 4740 2600 2800 2330 2930 7400
3 1230 = 1180 1360 Ll 5500 e 2840 mem= 2310 2950 e
TOTAL 35730 41860 38861 39350 40970 122200 143430 94350 100920 97680 55800 169490
MEAN 1153 1395 1254 1269 1463 39u2 4784 3044 3364 3151 1800 5650
MAX 1440 1820 1620 1470 1670 6560 6240 4720 4800 5150 3120 7400
MIN 1030 1100 821 1030 1220 1330, 32790 2340 2610 2210 1150 4480 .
CFSM =06 «07 07 «07 <08 21 .25 .16 .18 17 <09 30
IN. 07 +08 .08 .08 «08 24 .28 .18 .20 19 W11 «33
CAL YR 1976 TOTAL 1716164 MEAN 4689 MAX 28700 MIN 728 CFSM .25 IN 3,34
WTR YR 1977 TOTAL 980641 MEAN 2687 MAX 7400 MIN 821 CFSM .14 IN 1,91 |



MISSISSIPPI RIVER MAIN STEM 67
05288500 MISSISSIPPI RIVER NEAR ANOKA, MN~~Continued
WATER-QUALITY RECORDS

LOCATION.~~Sediment samples collected at Lowry Avenue bridge, in Minneapolis, 8.4 mi (14 km) downstream from
discharge station. Tritium samples collected at discharge station near right bank.

DRAINAGE AREA.~~19,600 mi2 (50,800 km?), approximately.
PERIOD OF RECORD.~-~Water years 1963-67, 1975 to current year.

PERIOD OF RECORD.~~
WATER TEMPERATURE: October 1975 to current year.
SUSPENDED SEDIMENT DISCHARGE: August 1975 to current year.

REMARKS.~~During the winter periods, suspended~sediment samples were collected monthly and daily sediment loads
were estimated on the basis of water records and monthly sediment samples. Water temperature was obtained
once~daily for most of the open water period and monthly for winter period. Water-discharge records for the
Mississippi River. near Anoka are used for computation of sediment load.

EXTREMES FOR PERIOD OF DAILY RECORD.~~
SEDIMENT CONCENTRATIONS: Maximum daily mean, 110 mg/L Mar. 31, 1976; minimum daily mean, 3 mg/L on many days
in 1976 and 1977. :
SgDIMEgT Lg#gs: Maximum daily, 7,750 tons (7,030 tonnes) Apr. 4, 1976; minimum daily, 6.7 tons (6.1 tonnes)
ec. 3, 1 N

" EXTREMES FOR CURRENT YEAR . ~~

SEDIMENT CONCENTRATION: Maximum daily mean, 55 mg/L Apr. 18; minimum daily mean, 3 mg/L many days.
SEDIMENT LOADS: Maximum daily, 642 tons (552 tonnes) Apr. 18; minimum daily, 6.7 tons (6.1 tonnes) Dec. 3.

TEMPERATURE (DEG, C) OF WATER, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

ONCE=DAILY

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 19,0 9,5 -en oo 24,0 24,0 ——— cos
2 19.0 9,5 - 20,0 23,0 24,0 24.0 -
3 20,0 8,5 - 19.0 c—- . 25.0 -——-
a 17.0 6,0 - 19.0 eme 28,0 24,0 o=
5 15.0 - .- 20,0 25,0 29.0 ——— ——
[ 14.0 7.0 ——— 21.0 24,0 28.0 -——- 22,0
I 19,0 640 ——- 22.0 25,0 27.5 ——- 21,0
8 13,0 5.0 -—- ——— 24,0 27.0 27.0 -
9 13,0 4,0 e 19.0 23,0 26,0 24,0 21.0
10 14,0 3.0 e 21,0 23.0 25,0 26,0 23.0
11 15,0 3.0 ——— 22.0 - 24,0 23.0 20,0
12 16,0 3.0 e 23.0 ——— - cwe 19.0
13 14,0 wee 17.0 25.0 —-- 27.0 .- 20,0
14 12.0 oo 16.5 ——— -—o- 27.0 e -
15 10,0 4,0 18,0 e ——- 28,0 24,0 21,0
16 9.5 4,0 o—- 26.0 ——- 30,0 24.0 20,0
17 30.0 4.0 -ome 25.0 ——- cne 23.0 -
18 7.0 4,0 20.0 26,0 ——— 30.0 22.0 -
19 7.5 S.0 19,0 27.0 ——- 31,0 —— 19,0
20 7.0 3,0 17.0 25.0 24,0 28.0 22,0 18,0
21 1.5 4,0 16,0 - 24,0 28,0 - cee
22 7.5 S.0 18.0 21,0 23,0 29.0 23,0 -
23 5.5 1.5 - 24.0 25.0 ——- 22.0 =
24 S.0 1.5 - 24,0 ——— ——- 23,0 -
25 5.0 2.0 16.0 26,0 ——— 26,0 22.0 -
26 5.0 - 19.0 27.0 26,0 26,0 23,0 -
27 5.0 e 15.5 28,0 27.0 26,0 - -
28 7.0 - 18,0 - 25,0 26,0 - —-
29 7.5 oo 19,0 - 26.0 26,0 23.0 -——
30 8,0 - -ow 27.0 24.0 - Cr T -
31 8.0 —ee ey 24,0 cmw PR | ee- e



68 MISSISSIPPI RIVER MAIN STEM

05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued
SUSPENDED=SEDIMENY, WATER YEAR OCYOBER 1976 TO SEPTEMBER 1977

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN- CONCEN= CONCEN- CONCEN~ CONCEN=
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS  TRATION  LOADS
DAY (M6/L)  (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (M6/L) (T/DAY)  (MG/L) (T/DAY)  (ME/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 12 35 6 18 3 10 4 12 3 11 3 13
2 13 36 6 21 3 10 3 10 3 11 3 13
3 10 28 s 22 3 6.7 3 9.1 3 12 3 13
a 8 2s 4 15 3 8.7 3 12 3 1 3 13
H 7 22 4 15 3 i1 3 11 3 1" 3 1
6 6 21 4 14 3 1o 3 12 3 11 3 13
7 6 18 s 15 3 9.0 3 11 3 10 3 12
8 6 17 s 19 3 9.6 3 9.8 3 9.9 3 13
9 6 17 6 27 3 9.2 3 9.3 3 11 3 13
10 7 19 6 29 3 9.5 3 9.5 3 13 3 15
11 7 19 7 34 3 9.3 3 10 3 12 3 16
12 8 22 4 14 3 10 3 10 3 13 s 37
13 8 24 4 12 3 11 3 10 3 12 8 84
18 11 34 4 14 3 10 3 12 3 12 13 174
15 10 31 4 15 3 10 3 10 3 13 17 256
16 9 28 6 24 3 12 3 8.9 3 12 19 314
17 8 25 5 18 3 12 3 9.2 3 1a 20 354
18 8 25 4 14 3 13 3 11 3 12 20 345
19 8 25 3 12 3 11 3 9.7 3 12 20 327
20 8 25 6 24 S 11 3 10 3 12 20 345
21 8 25 7 25 16 39 3 12 3 10 20 335
22 6 17 4 16 21 85 3 11 3 12 20 302
23 6 17 3 13 21 70 3 11 3 13 20 269
24 7 24 3 10 19 o7 3 12 3 13 20 237
P 8 31 3 12 18 76 3 12 3 13 20 236
26 9 29 3 13 16 02 3 11 3 13 20 243
27 10 31 3 12 14 at 3 B.6 3 12 20 243
28 1 38 3 9.3 12 st 3 8.9 3 11 200 245
29 9 35 3 8.9 1o 37 3 8,3 - - 20 297
30 7 27 3 8.9 7 23 3 9.9 ——- .—- 20 297
31 6 20 -~ CTTY S 16 3 11 e - 20 297
TOTAL .. 790 “me  504,1 eee  770.0 w—- 322,2 == 331,9 ~== 5382
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
1 20 297 18 222 21 180 9 141 13 78 20 256
2 20 297 35 446 22 230 13 110 12 86 18 267
3 20 262 15 219 23 2al 34 359 12 66 18 238
a 20 243 25 249 22 223 19 140 11 56 18 235
5 20 243 18 189 20 258 10 77 11 53 18 267
6 20 243 16 167 15 194 10 139 11 58 18 271
7 20 232 t6  te2 13 16t 11 135 11 59 18 289
8 20 237 15 118 13 154 12 138 11 49 18 275
9 20 226 15 129 13 118 15 179 11 53 15 224
10 20 217 15 132 13 145 16 168 12 54 13 231
1" 19 168 15 132 13 119 17 174 12 48 12 184
12 18 193 15 141 13 92 16 186 12 a6 14 237
13 16 187 14 105 13 100 15 168 11 a3 15 257
16 17 184 13 89 13 116 14 138 10 37 te 261
15 22 262 12 82 13 105 12 107 10 a6 16 267
16 31 349 12 78 16 123 10 75 11 a2 17 280
17 a3 493 13 91 10 82 10 71 12 58 17 218
18 55 642 t4 102 8 o7 10 63 13 s3 15 240
19 39 473 15 104 8 77 10 66 13 46 14 214
20 25 309 12 78 8 68 10 63 13 a6 13 157
21 18 281 13 95 7 52 11 66 12 at 12 147
22 17 263 19 139 7 52 11 72 11 39 11 135
23 17 270 ta 90 6 48 11 91 1o 36 11 143
24 18 292 12 a3 6 48 26 224 9 28 10 134
25 19 318 13 82 s a6 16 109 10 31 10 148
ae 21 354 16 105 s 40 15 90 10 37 10 153
21 22 305 19 123 21 179 15 109 29 185 11 163
28 32 a4 20 152 12 94 14 102 35 292 12 215
29 19 251 20 158 8 57 13 87 16 135 13 228
30 13 166 20 140 s 38 13 82 14 11 13 260
31 ——— -- 20 153 -—- - 13 81 19 151 ——- “ee
TOTAL --- 8671 ee= 4355 wee 3507 .= 3740 -=e 2143 wew 6654

TOTAL LOAD FOR YEAR: 37170.2 TONS .



MISSISSIPPI RIVER MAIN STEM
05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

TRITIUM TRITIUM
IN WATER
WATER MOLE~-
MOLE=~ CULES
CULES COUNT

ERROR
DATE (Tu) au)
(07012 (a7013)

NOV

15... 83.7 5.8
DEC .

22440 78.1 7.6
JAN

2l..e 96,1 5.9
FEB

28,00 90,2 7.5
MAR

1840 77.9 6.0
APR

2700 77.2 6.0
JuL

07.0s 88.4 6.8
AUG

16440 98,5 4,7
SEP

20400 80.4 5.2

PARTICLE-SIZE DISTRIBUTION OF BED MATERIAL

BED BED BED BED
NUMBER MAT, MAT, MAT, MAT,
oF INSTAN= FALL FALL FALL FALL
SAM=  TANEQUS  DIAM, D1AM, DIAM, DIAM,
PLING DIS= X FINER X FINER 2% FINER % FINER
TIME POINTS  CHARGE THAN THAN THAN THAN
DATE (CFS)  .004 MM .062 MM ,125 MM 250 MM
JUL
070 1400 3 3970 0 1 20 48
BED BED BED BED BED BED BED
MAT, MAT, MAT, MAT, MAY, MAT, MAT,
FALL FALL SIEVE SIEVE SIEVE SIEVE S1EVE

DIAM, oIaM, DIAM. OlAM, DIAM, DIAM, DIAM,
% FINER % FINER % FINER % FINER % FINER X FINER X FINER

THAN THAN THAN THAN THAN THAN THAN
OATE +500 MM 1,00 MM 2,00 MM 4,00 MM 8,00 MM 16,0 MM 32,0 MM

JuL
07400 76 78 79 a1 86 98 100

69



70 MISSISSIPPI RIVER MAIN STEM
05288550 MISSISSIPPI RIVER AT FRIDLEY, MN
LOCATION.--Lat 45°06'12", long 93°16'37", in SW 1/4 NE 1/4 sec.10, T.30 N., R.24 W., Anoka County, Hydrologiec
Unit 07010206, on left bank at St. Paul Pumping Station in Fridley, 0.9 mi (1.5 km) upstream from Rice
Creek, and 3.4 mi (5.5 km) downstream from Coon Rapids Dam, and at mile 862.8 (1,388 km) upstream from
Ohio River.
PERIOD OF RECORD.--Water years 1975 to current year.
PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: November 1974 to current year.
pH: November 1974 to current year.
WATER TEMPERATURES: November 1974 to current year.
DISSOLVED OXYGEN: November 1974 to current year.
INSTRUMENTATION.--Water quality monitor since November 1974,

REMARKS.--Malfunctions of the monitor resulted in less than 80 percent of the data being recorded.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG, C), WATER YEAR OCTOBER 1976 TU SEPTEMBER 1977

DAY MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAN MAX MIN
OCTOBER NOVEMBER DECEMHER JANUARY
1 ame [
2 [, [
3 - -——-
4 - ——-
3 JE— J—
Iy [, ane
7 -ne ame
8 . [
9 ww- ——o
10 - -
11 .- -
12 — —
13 - -
14 —e- -
15 - -
16 ace
17 .-
18 444
19 440
20 431
21 431 422
22 428 422
23 429 425
24 426 418
25 422 417
26 421
27 426
28 414
29 415
30 .-

MEAN

418

433
431
418
416
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MISSISSIPPI RIVER MAIN STEM
05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTDBER 1976 TO SEPTEMBER 1977

MAX

429

438

aqe
440
440
—me

MIN
FEBRUARY

-

417
410
420

425
427

438
432
43t

JUNE

MEAN

-
com
con
cee

422
414
424

43S
431

440
436
436

MAX

440

441
399

289
289

MIN  MEAN
"MARCH

430 435
398 432
386 399
345 384
141 346
347 348
345 150
151 357
162 369
285 287
286 288
JuLy

MAX

290

269
295

296

293
294
294
292
290

8713

348

353
361
363
576
370

372
37N
356
329
323

325

MIN MEAN
APRIL

288 289
286 268
28S 286
285 287
264 287
268 290
293 300
290 295
286 291
284 290
278 286
281 268
250 283
283 286
267 282

AUGUST
348 453
353 356
347 354
349 353
352 356
349 357
345 354
320 333
322 329
347 350
349 355
329 347
326 379
345 361
369 370
314 349
326 345
314 324
241 303
285 310

MAX

406

333
322
317
325
322

329
327
328
331
333

326
328
318
316
308

299
298
292
285

71

MIN MEAN
MAY

-—e cew
360 365
358 360
354 358
333 347
39S 403

SEPTEMBRER

310 323
301 312
298 307
30t 314
268 306
274 304
232 292
284 316
322 327
289 320
314 321
310 324
279 306
305 310
293 302
288 296
289 295
257 286
274 281
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MAX
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MISSISSIPPI RIVER MAIN STEM
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05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued
NUVEMBER

PH (UNITS), WATER YEAR OCTOBER 1976 TO SEPTFMBER 1977
MIN MEAN MAX
OCTOBER

MAX
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MEAN

MIN
SEPTEMBER

MAX

MIN MEAN

AUGUST

MAX

MEAN

JuLy

MISSISSIPPI RIVER MAIN STEM
MIN

05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued
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B

DISSOLVED OXYGEN (DO}, MG/L, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBER NOVEMBER DECEMBER JANUARY

18,0 13.8 13.7
13,7 13.3 13.5
13,6 13.0 13.3

13,1 12.7 13,0
13,2 12.9 13.0
13.1 12,6 12.9
13,0 12.3 12.6
12.6 11.8 12.1

13.9 11.7 13.0
13.6 12.8 13,2
13,2 12.4 12.9
13.1 12,3 12.6

FEBRUARY MARCH APRIL MAY
- e o .-, —— - 11,1 10.5 10,8 9.0 7.6 8.3
ova wan mae - ——— - 11,0 10.4 10,6 10.5 8.0 8.8
e - Pl - e e 11.3 10.5 10.8 9,1 8.1 8.6
= - - - .- ——— 11,0 10.5 10,7 9.1 8.0 8.4
e -—— can aw - e we cnw v 9.1 7.7 8,2
[, - ama - [ - cme ana ane 9.3 7.7 8.4
—— —— anew P - ane o - - 10.0 8.1 9,0
- - - ——- ——- —— - ——— - 10,5 9.2 9,9
14,1 13,0 13.7 LT - ~n- ame -ne awe 10,6 9.3 9.9
13.7 12.8 13,2 - —— - —— - - e - -
13.9 12.4 13,2 14.2 12.1 13.2 oo - b aew - bl
13,5 12.3 12.9 i2.6 11.6 12.1 ——— —— —— - -—- .-
13.6 12.3 12,9 11.9 10.9 11,6 - - - ——— - .-
14,7 12.6 13.6 i2.1 11,1 11.4 - - Ll .- Lt Lt
- LT - 11.5 10,9 11 .2 - - ——- - - -
- -—- - 11.9 11,1 11.4 -omw - - LT -——-
——— wow P 12.9 t1.8 12.1 —en ——— . —en .
14,9 13.5 14.1 13.2 12.8 13.0 - - - ——— -
- - -ma 13,3 12.6 13.0 e . - - -
-—— wma s 13.6 13.0 13.8 Y - - —m- -
18,0 13.6 13.8 14,0 13,0 13.5 - - -—— —— —-—-
-—- ma = 13.7 11.7 12.7 11.8 9,7 10,6 - —-
13,5 12.5 13.2 12.7 11.6 12.1 11.0 9.0 10,1 —— -
13.8 12.4 12.7 12.3 11,2 11.9 11.1 9.1 10.1 - e
14.8 12.6 13.8 12.1 11.1 11.7 11.1 9.4 10,2 - -
m— = - 11.9 10,3 1.1 11,0 9.4 9.8 ane - -
- - -—- 12.9 10.3 11,2 10,5 9.4 9.8 - —e- -
—-—— - - 11.7 10,6 11,5 9.9 8.7 9.4 —— - ==
Lad == - 11.6 10.8 11,3 9.3 7.8 8.7 -~ - ——-
- ——- wae 11,9 11,3 11.5 8,6 7.6 8,1 - —— -——-
a- ane —— 11.8 10.7 11.1 - LTS w—a - P LTS



MISSISSIPPI RIVER MAIN STEM
05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued

76

DISSOLVED OXYGEN (DO), MG/L, WATER YEAR OCTNBER 1976 TO SEPTEMBER 1977
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MISSISSIPPI RIVER MAIN STEM
05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN

77

LOCATION.--Lat 44°54'57", long 93°11'59", in NE 1/4 NW 1/4 sec.17, T.28 N., R.23 W., Ramsey County, Hydrologic

Unit 07010206, Ford Motor Company hydroelectric plant, 800 ft (244 m) downstream from Ford Parkway bridge,

3.5 mi (5.6 km) upstream from Minnesota River at mile 847.6 (1,363.8 km) upstream from the Ohio River.

DRAINAGE AREA.--19,700 mi? (51,000 km?).
PERIOD OF RECORD.--Water years 1974 to current year.
PERIOD OF DAILY RECORD,--
SPECIFIC CONDUCTANCE: November 1973 to current year.
pH: Novembr 1973 to current year.
WATER TEMPERATURES: November 1973 to current year.
DISSOLVED OXYGEN: November 1973 to current year.
INSTRUMENTATION.--Water quality monitor since November 1973.

REMARKS .--Malfunctions of the monitor resulted in less than 80 percent of the data being

recorded.

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1976 YO SEPTEMBER 1977

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN

OCTOBER NOVEMBER DECEMBER
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SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTNSER 1976 TO SEPTEMBER 1977

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN ME AN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
1 498 472 479 -—— ——- ——— -——— -——— ——— -— ——— ———
2 484 ar2 LT —— -——— -——— —— -—- -— - -———
3 a8s 481 484 409 387 395 -—— - -— .- -——-
4 481 a72 a77 392 385 388 -— - —— -——- ——-
H a79 a74 476 ——— ——— ——- -——— -——- -—— -—- - ——-
6 487 469 479 —— ——— ——— 308 305 307 [ - onw
7 a72 453 a62 -—— -—— — 314 307 309 —— -— -—-
8 asq a49 452 433 498 420 316 312 314 — -—— ———
9 - - —— 427 408 419 317 310 313 -— - -——
10 ——— ——— —— 408 398 402 312 303 308" — - ———
11 - ——— - 399 376 390 308 298 303 —-—- ——- ——-
12 ——— ——— ——— 374 355 367 297 292 294 — - ———
13 - e - —— ——— -—— 303 292 296 ——— - —
14 e —— -——— -— — -—— 295 292 294 -— ——— ——
15 - - - -— -— -——— 295 277 290 . - ——- ———
16 439 427 433 — —~—— -—— -—— -——— -——— - ——
17 430 424 428 -—— -— -— ——— ——— 369 364 229
18 438 429 433 ——— -— -— -——- —— ——- 370 365 369
19 aa1 a3e a39 - ——— —— -—— ——— -——- -—— -—— -
20 a37 a18 429 ——— ——— ——— ——— -—- -——- ——— - -———
21 ——— ——— - ——— - .- e —— ——— —— ——— ———
22 - - ——— cmu -——— w— ——— -—— -——— ——— -— —ee
23 - ——— -— - wee -—— ——— ——— ——— w—— wa— ——-
24 - - we- - .- ——— - . ——— - - -
25 . ——u [ [ —— ——w R ——— - ——— -——— ———
26 ——— ——— ——— ——— -— - -—— — - ——- -— -—
27 ——— —— ——— -— ——— ——— 348 339 342 -— - -——
28 ——- wew -— ——— ——— -— 351 327 345 -— ——— -—
29 - e —— - - ——— -—— - . ——— ——— -
30 - e ——e w—— ——— = —— P, ——— - —— ———
31 - -—— —— e ——— ——— . ——— - - -——— -
JUNE JuLy AUGUST SEPTEMBER
1 - ——— —— —— -—— -— 305 294 298
2 ——— -—- -— —— ——— —— 309 304 307
3 ——— ——— — 339 315 332 317 310 312
4 ——— ——— ——- 344 337 340 318 309 313
S - - .- 349 344 346 316 301 312
6 - —— -——- 349 342 346 311 300 308
7 - ——- ——— 349 340 345 314 307 310
8 oo - ——- 350 342 345 312 306 309
9 ——- -—- -—— 352 343 349 312 308 310
10 —— - - 358 349 353 316 306 311
11 ——— - —— 358 341 350 —— —— ———
12 - ——— ——— 347 340 343 -— -——— —
13 - -—— ——— —— ——— -—— 308 301 303
14 —— ——— ——— - —em ——— 303 296 299
15 —— e e - —— Sow 297 293 295
16 - - ——— —— ——- —— 293 277 286
17 - ——— -— ——— ——— ——— 285 282 283
18 - - e 345 339 342 285 277 281
19 - - -—- 344 339 342 281 274 279
20 ——— ——— ——— 343 340 341 284 275 280
21 319 317 318 344 342 343 281 272 276
22 322 318 321 347 342 344 279 273 276
23 323 319 321 349 342 345 281 262 278
24 320 297 31t 350 337 346 272 260 266
2s 317 308 312 345 333 340 275 27 273
26 319 311 316 337 330 334 277 273 276
27 o - -—— - —— - 279 275 2717
28 ——- - ——— ——— w—— ——— 283 278 281
29 - e - 307 290 299 281 217 279
30 L ——- 312 298 307 283 279 281

31 ——— e ——— 305 296 300 ——— e -
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TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
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82 MISSISSIPPI RIVER MAIN STEM
05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN--Continued

DISSOLVED OXYGEN (DO), MG/L, WATER YEAR DCTNBER 1976 TO SEPTEMBER 1977

DAY Max MIN MEAN MAX MIN ME AN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
1 -—— me [, 11.5 11,3 11.5 cew —om eaw
2 - me o 11.8 11.5 11.7 [— [— e
3 14,2 13.7 13.9 12.2 12.0 11.9 ——— - —--
a 13.7 13,3 13.5 12.2 11.7 12.0 o 7.5 6.7 7.0
-1 -—— e — 12,5 11.6 12.1 7.5 6,0 6.8
6 -— e wen 13.2 12.0 12.6 8.1 6.6 7.2
7 - - ——— 13.4 12.5 12.9 7.4 6.1 6.8
8 13.8 13.4 13.6 13,3 11,7 12.4 7.5 S.7 6.6
9 13,5 12.3 12.8 13,1 1.1 12.0 8.1 6.0 6.8
10 12,3 11.5 11.8 13,2 10.6 11,9 10.1 6.2 7.9
t1 11,3 10.6 11.0 11,7 10,4 10.8 10.4 8,4 9.3
12 10,5 9.9 10.3 12.6 9,2 10.9 10,5 8.4 9.3
13 10,2 9.9 10.1 10,8 8.7 9.4 11,9 8,0 9.5
ta 11.3 10.2 10,9 9.9 a.1 8.9 10,0 a.0 8.8
15 11.4 11.1 11.3 10,0 8.3 9.2 8,1 6.5 7.4
16 11.8 11.2 11,5 9.9 8.5 9.2 6,8 4.9 S.9
17 11.9 11.4 11.7 9.1 8.0 8.5 7.1 5.4 6,2
18 12.7 11.6 12.1 9,2 7.8 8,5 8.8 6,0 7.0
19 12.4 11.9 12,2 8.6 7.5 8.1 e cwe o
20 12.1 11.7 11.8 8.1 7.6 7.8 - - -
21 12,5 12,0 12.3 9.9 8,2 9.4 o o o
22 12.6 11.8 12.1 cew ——n P, -—n ——- e
23 12,0 11.8 11.8 e cow o —w —w wow
24 11.9 11.6 11.8 - con “ow con [ [—
25 11.7 11.0 11.5 [, e - e e [
26 11,2 10.3 10,9 P, - e e- - .
7 10.5 9.9 10,3 - - - -ew cew e
28 10.2 9.7 10,0 [, .o -n- eow eow eom
9 10,3 9,7 10,0 - e - - - -
30 11,1 10.4 10.8 em -——— ——- eew ow ow
31 11.7 11,0 11.4 vew ,ow -—— ew cew —ew
JUNE JuLy AUGUSY SEPTEMBER
1 - e -me .- cew o-
2 -ne . . cow [, eee
3 - e - -—- -——— -
4 wow -nw wew , caw ew e
S [, [ [ I [ [ [,
I

[ . ——- -——— R [, R,
7 . -—- c—w [, eow o
8 [ - ——— -—— cew [—
9 - - .o ——— c—w e
10 - .ew o . [, —ne
11 e [ e [ . eee
12 8,7 6.5 7.5 e ow en
13 9.8 3.9 7.8 8.7 7.5 8,3
14 10,8 10.1 10.5 9.4 7.8 8,4
15 11.0 10,3 10.6 8.9 7.7 8,2
16 1.1 7.1 9.5 8,5 7.6 8.0
17 P o ——e 8.5 7.6 8.0
18 con [, —e 8.2 7.6 7.9
19 cew con ew 7.9 7.3 7.6
20 ow .ow o 9,0 7.4 8.0
21 Litd wew .ew 8.9 7.9 8.4
22 -—e - [R—. 8.3 8.0 8.1
23 [ m- - 8,3 7.7 7.9
24 .- .e. .- 8,0 7.6 7.8
25 -——— ——— —— 8.4 77 8,0
26 [ [ L— | 8,9 8.0 8.4
27 ——— —— - 9.8 8.1 9.1
a8 [ .o cow 10.0 9.2 9.6
29 - - .—- 9.5 9.1 9,3
30 .—e cew .em 9,5 9.1 9.3
31 com - cow . . [,



MINNESOTA RIVER BASIN
05290000 LITTLE MINNESOTA RIVER NEAR PEEVER, SD

LOCATION.--Lat 45936'05", long 96°52'18", in SW 1/4 sec.13, T.125 N., R.50 W., Roberts County, Hydrologic Unit
07020001, on right bank 2 mi (3 km) northwest of town of Browns Valley, MN., 3.2 mi (5.1 km) upstream from
proposed Lake Traverse diversion, 5.3 mi (8.5 km) northeast of Peever, 7.2 mi (11.6 km) downstream from
Jorgenson River, and 8 mi (13 km) upstream from Big Stone Lake.

DRAINAGE AREA.--447 miZ (1,158 km2).

PERIOD OF RECORD.--October 1939 to current year.

REVISED RECORDS.--WSP 1308: 1943(M).

GAGE.--Water-stage recorder. Altitude of gage is 1,000 ft (305 m) (from topographic map). QOect. 1, 1939, to
Mar. 20, 1940, nonrecording gage at site 4.5 mi (7.2 km) downstream at different datum. Mar. 21 to Apr. 12
1940, nonrecording gage at site 100 ft (30 m) downstream at present datum. April 13 to Aug. 27, 1940, non-
reoording gage at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--38 years, 42.5 rt3/s (1.20 m3/s), 1.29 in/yr (33 mm/yr), 30,790 acre-ft/yr (38.0 nm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,730 ft3/s (134 m3/s) Apr. 8, 1952, gage height, 12.16 ft
(3.706 m); maximum gage height, 13.35 ft (4.069 m) Mar. 25, 1943, from floodmark (backwater from ice); no
flow at times in 1940, 1942, 1950, 1954, 1957, 1959, 1963, 1968, 1976, 1977.

EXTREMES FOR CURRENT_YEAR.--Peak discharges above base of 450 rt3/7s (12.7 m3/s), none; maximum discharge,

161 £t3/s (4.56 n3/s) Mar. 31, gage height, 3.79 ft (1.155 m); maximum gage height, 4.57 ft (1.393 m)
Mar. 16 (backwater from ice); no flow Jan. 19 to Feb. 9.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 .14 «30 .26 .17 «00 .36 60 10 30 1.1 .17
2 .15 «30 26 17 .00 .44 45 13 15 .98 .15
3 .16 .28 .25 .16 =00 .49 39 9.8 10 .80 .10
4 .20 .27 .25 .15 .00 60 36 8.3 7.8 .67 .07
S .18 .27 +25 .14 .00 .72 28 7.1 6.8 .52 .08
6 .18 .27 .25 <13 «00 .86 26 6.1 5.1 .45 .07
7 .22 .27 .25 .12 .00 1.1 20 5.4 4.0 37 .10
8 24 .27 .25 .11 .00 1.3 19 4.8 3.0 .37 .08
9 .24 .27 .25 .09 .00 1.5 19 4.4 2.3 .50 .05
10 24 .27 .24 +08 .01 1.8 19 4.1 1.9 .50 .06
11 26 .27 .24 07 .01 2.3 18 3.6 2.0 lel 07
12 .28 27 .24 .06 0t 3.1 19 3.3 1.5 1.0 <10
13 36 .27 .24 +05 .02 4.3 19 2.9 1.3 «95 .16
14 «33 .27 .24 .04 .02 8.6 17 2.5 1.2 .74 .11
15 .33 .27 24 .03 .03 62 16 2.2 1.2 .68 .15
16 «33 .27 .24 .02 .03 66 20 1.9 3.1 46 .13
17 +39 .27 .24 .01 .04 89 31 2.1 3.9 .37 .10
18 +39 .27 .24 201 «05 72 30 2.0 4.1 «39 <07
19 .46 .27 .23 .00 .06 62 26 1.7 2,5 .37 .07
20 .42 .27 .23 .00 07 60 32 1.5 2.1 .32 .08
21 .42 .27 .23 .00 .08 58 32 1.6 3.6 .25 .13
22 .39 .27 .23 .00 .09 56 25 2.0 3.5 .25 .15
23 .42 27 .23 .00 .12 54 21 2.0 3.1 .21 .10
24 .42 .27 .22 <00 .14 52 17 1.8 2.5 «15 .11
25 <39 .27 .2¢ «00 17 49 13 1.5 2.1 .15 .12
26 -39 .27 .21 .00 .21 47 1t 1.5 l.6 .16 .10
27 <33 .27 .21 +00 .25 45 9.2 1.5 1.5 10 .17
28 .33 26 20 .00 .30 44 8.2 3.3 1.4 .10 .17
29 <36 .26 .19 00 -—— 33 8.1 25 1.4 .09 <14
30 .36 .20 .19 .00 ——— 56 9.2 44 1.1 .21 .13
31 «30 -—- .18 .00 ——— 125 -—— 38 - .16 .19
TOTAL 9.61 8.14 7.20 1.61 1.71 1057.47 692.7 218.9 13v.6 14.47 3.48 7
MEAN .31 .27 .23 .052 061 34.1 23.1 7.06 4.35 47 .11
MAX 46 -30 .26 .17 .30 125 60 44 30 1.1 .19
MIN .14 26 .18 +00 .00 .36 8.1 1.5 lol .09 .05
CFSM +001 001 «001 000 .000 .08 .05 .02 .01 - .001 000 .
IN. .00 .00 .00 .00 .00 .09 .06 .02 .01 <00 .00

AC-FT 19 16 14 3.2 3.4 2100 1370 434 259 29 6.9

CAL YR 1976 TOTAL  10233.38 MEAN 28.0 MAX 2260 MIN .00 CFSM .06 IN .85 AC~FT 20300
WTR YR 1977 TOTAL 2153.59 MEAN 5.90 MAX 125 MIN .00 CFSM .01 IN .18 AC~FT 4270
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8y MINNESOTA RIVER BASIN
05291000 WHETSTONE RIVER NEAR BIG STONE CITY, SD
LOCATION.--Lat 45%17'32", long 96°29'14", in SE 1/4 NW 1/4 sec.18, T.121 N., R.46 W., Grant County, Hydrologic
Unit 07020001, on right bank 20 ft (6 m) downstream from highway bridge, 1.5 mi (2.4 km) west of Big Stone
City, and 4.5 mi (7.2 km) upstream from Big Stone Lake.

DRAINAGE AREA.--389 mi2 (1,008 km?).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1910 to November 1912 (no winter records), and March 31 to current year. Monthly
disoharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1308: 1932(M), 1935(M).

GAGE.--Water-stage reoorder. Datum of gage is 996.96 ft (303.873 m) above mean sea level. Mar. 8, 1910, to
Nov. 30, 1912, nonrecording gage 2 mi (3 km) downstream at different datum. Mar. 18, 1931, to May 3, 1939,
nonrecording gage, at site 20 ft (6 m) upstream at present datum. May 4, 1939, to Nov. 8, 1952, water-stage
recorder at site éo ft (24 m) downstream at present datun.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGEs—-hG years (water years 1932-77), 45.8 £t3/s (1.30 m3/s), 1.60 in/yr (41 mm/yr), 33,180 acre-
ft/yr (40.9 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,870 £t3/s (195 n3/s) Apr. 8, 1969, gage height, 14.32 ft
(4.365 m) from floodmark; no flow at times in most years.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known, ahout 26 ft_(8 m) in June 1919, present site and datum,
from information by local resident, discharge 29,000 ft3/s (821 m3/s).

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 200 ft3/s (5.66 n3/8) and maximum(*):

gisohargg Gage height gisehargg Gage height
Date Time (£t3/8) (m3/s) (ft) (m) Date Time (ft3/8) (m>/s) (ft) (m)
Mar. 14 0300 *717 20.3 36,64 2.024 Mar. 31 0715 351 9.94 4,58 1.396
Minimum discharge, 0.36 £t3/8 (0.010 m3/s) Oct. 1, 5; minimum gage height, 1.14 £t (0.347 m) July 20, 21.
a Ice jam.
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES
DAY ocrT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 40 1.9 1.5 1.1 1.2 2.3 190 55 6.3 2.4 3.2 2.1
2 45 2.0 1.4 1.1 1.2 2.3 133 80 5.5 2.3 3.1 2.5
3 +45 2.2 1.4 1.1 1.2 2.3 107 45 5.3 2.4 2.5 2.6
4 .45 2.2 1.4 1.1 1.2 2.3 93 33 S.1 2.5 2.3 2.3
S <40 2.3 1.3 1.1 1.2 2.3 76 27 4,8 2.2 2.0 2.0
] S0 2.3 1.3 1.1 1.2 2.3 S5 21 4.3 2.0 2.1 2.0
7 .50 2.4 1.3 1.1 1.3 2.3 48 18 4.2 1.9 2.2 2.1
8 .45 2,3 1.3 1.1 l.4 2.3 44 15 4.1 2.0 2.2 2.1
9 .55 2.3 1.2 1.1 1.5 2.3 42 12 4.0 1.9 2.2 1.8
10 <70 2.3 1.2 1.2 1.6 3.4 39 12 3.8 2.0 2.4 1.8
11 .70 2.2 1.2 1.2 1.7 S.0 38 11 3.8 2.2 4,7 1.8
12 .76 2.1 1.2 1.2 10 250 39 11 3.7 2.3 3.3 1.8
13 1.0 2.0 1.1 1.2 2.7 365 36 9.8 3.6 2.2 2.8 1.5
14 1.0 1.9 1.1 1.2 3.3 610 34 9.0 3.5 2.2 2.4 1.4
1s .82 1.8 1.1 1.2 s.2 520 35 7.1 3.9 1.9 2.6 1.4
16 1.2 1.8 i.1 1.2 3.1 340 32 6.3 S.4 1.9 3.0 1.4
17 1.6 1.8 1.0 1.2 3.1 240 35 8.4 6.5 1.6 4.6 1.4
i8 1.8 1.8 1.0 1.2 3.0 195 39 6.7 5.8 1.8 13 1.6
19 2.1 1.8 1.0 1.2 2.9 140 St 6.9 4.6 1.8 15 2.2
20 2.2 1.8 1.0 1.2 2.9 105 86 6.2 4,2 1.2 8.0 2.6
21 2.1 1.8 1.0 1.2 2.8 95 127 612 6.4 1.5 5.5 2.3
22 2.2 1.8 1.0 1.2 2.7 83 110 7.6 6.8 1.9 4.3 2.9
23 2.1 1.8 1.0 1.2 2.6 74 107 8.4 5.7 1.9 3.3 3.8
24 2.1 1.7 1.0 1.2 2.5 65 85 8.5 4.8 2.0 2.l 5.8
25 2.0 1.7 1.0 1.2 2.5 57 61 7.7 4.2 1.9 2.2 7.1
26 2.0 1.7 1.0 1.2 2.4 71 a7 6.6 3.8 1.9 2.3 9.5
27 1.8 1.6 1.0 1.2 2.4 129 37 8.8 3.6 2.0 2.6 35
28 1.9 1.6 1.0 l.2 2.5 137 31 11 2.7 2.2 2.4 20
29 i.8 1.6 1.0 1.2 -—— 128 32 9.2 2.9 2.2 2.3 13
30 1.8 1.5 1.1 1.2 ——- 154 30 7.6 2.6 3.5 1.9 11
31 1.8 —-——— 1.1 1.2 —- 307 - 7.2 - 3.2 2.0 -——
TOTAL 39.63 S8.0 35.3 36.3 69.1 4094.1 1919 489.2 135.9 64.9 114.8 148.8
MEAN 1.28 1.93 1.14 1.17 2.47 132 64,0 15.8 4.53 2.09 3.7¢ 4,96
MAX 2.2 2.4 1.5 1.2 10 610 190 80 6.8 3.5 15 35
MIN <40 1.5 1.0 1.1 1.2 2.3 30 6.2 2.6 1.2 1.9 1.4
CFSM «003 005 .003 .003 .006 .34 .17 .04 .01 .005 .01 .01
IN, 00 01 .00 .00 .01 +39 .18 .05 .01 .01 .01 .01
AC=FT 79 115 70 72 137 8120 3810 970 270 129 228 29%

CAL YR 1976 TOTAL 6187.62 MEAN 16.9 MAX 630 MIN .00 CFSM .04 IN .59 AC-FT 12270
WTR YR 1977 TOTAL 7205.03 MEAN 19.7 MAX 610 MIN .40 CFSM .05 IN .69 AC-FT 14290



MINNESOTA RIVER BASIN 85
05291000 WHETSTONE RIVER NEAR BIG STONE CITY, SD--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1960-62, 1967-69, 1974 to current year.

PERIOD OF DAILY RECORD.-~
WATER TEMPERATURES: October 1973 to current year.
SUSPENDED-SEDIMENT DISCHARGE: October 1973 to current year.

REMARKS.~~During the winter period, suspended-sediment samples were collected monthly and daily sediment con-~
centrations were estimated on the basis of water records and monthly sediment samples. Water temperature
was obtained once daily for most of the open water period and monthly for winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.-~
WATER TEMPERATURES: Maximum, 34°C July 7, 1974; minimum, 0.0°C many days during winter period,
SEDIMENT couﬁsugnArIogs- Maximum daily mean, 1,130 mg/L Mar. 20, 1976; minimum, no flow on July 30, 31,
Aug. 1-7, 2U4-26, 1976.
SEDIMENT LOADS: Maximum daily, 1,750 tons (1,590 tonnes) Mar. 21, 1976; minimum, no flow on July 30, 31,
Aug. 1=-7, 24-26, 1976.

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum, 33°C July 18, 19; minimum, 0,0°C many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily nean, 202 mg/L Mar. 31; minimum, 8 mg/L Apr. 5, 6.
SEDIMENT LOADS: Maximum daily, 249 tons (226 tonnes) Mar 14; minimum, .03 ton (0.3 tonnes) Oct. 1-3, 5.

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTORER 1976 TD SEPTEMBER 1977

ONCE=DAILY

DAY .acv NOV DEC JAN FEB MAR APR MAY Jun JUL AUG SEP
1 16,0 14,0 3.0 v 0 7.0 17.0 25.0 - 26.0 20,0
2 - - ——e . -—— 8.0 18,0 g, - N 20,0
3 . —on [r—. .- —— 7.0 16,0 26.0 - 27.0 22,0
-8 - - —— —— —— 4,0 18.0 26,0 (Ll 27.0 22.0
[ -we P - - - 4,0 17.0 2640 L 27.0 24,0
& - -—— -——- -——— - 4,0 - 26.0 L2 24,0 21.0
7 - —— ——— - —— 8.0 - 26.0 - o 21.0
8 r— —— o —— e pirs 22,0 25,0 27.0 24,0 20,5
9 - owe ane - g —— 9.0 - 20,0 27.0 24,0 2t.0
10 - - e oo e 13,0 22.0 25.0 28,0 23,0 20.5
11 : - 4,0 —— S.0 LI 15.0 22,0 25.0 29,0 24.0 21.5
12 —— awe 3.0 ——— 1.0 14,0 2%.0 e 29.0 28,0 21.5
13 P e ipit . 1.5 13.0 27.0 25.0 28,0 24,0 .-
14 LI - - —— 2.0 15,0 26,0 2740 27,0 24.0 —om
15 — .- - - 1,0 18.0 24,0 27.0 27.0 20,0 -
16 - com. - —— row 19.0 - 25,0 31.0 24,0 -re
17 ——— —— - L) 1.0 19.0 25.0 ora 27.5 20.0 —~e
18 - . -~ -—— 1,0 owa 28,0 -~ 33.0 22.9 Llld
19 - —— —m— - —w —— 27.0 24,0 33.0 ame 16,5
20 . 3.0 [ [ .0 -— 27.0 22.0 27.0 24.0 17.5
21 -m- —n- .0 e .0 —— 26.0 25.0 30.0 22,0 16.0
22 - — ——- —— 1.0 . 21.0 22.0 27.0 22.0 17.0
23 7.0 - - —~e- 1.0 - —am 270 29,0 22.0 16,0
24 e ——— -me —-= 1.0 - 26,0 27.0 26,5 22.% 17.0
2s w—- ane - - 2.0 17,0 26,0 27.0 27.0 - 18.0
26 - ——  ~ew — - 16.0 26,0 270 - 23.0 17,5
27 2.5 - —— - . 5.0 19,0 25.0 —— 28,0 23.0 17.0
28 —— —— . we- ——- 4,5 16,0 25,0 LN 27.0 22.5 17.0
29 [, [— - " - ——- 20,0 20,0 24.5 R6,0 - 17.0
30 - - N S 3.0 - - —em 27.0 23.0 mem
31 . JE—— - ——- 5.0 oo 25,0 -~ 27.0 23.0 oo
MEAN 8,5 7.0 2.0 5.0 2.0 12,5 23.5 25.0 28,0 23.9 19.0

WTR YR 1977  MEAN 19.0 MAX 33,0 | MIN .0
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05291000 WHETSTONE RIVER NEAR BIG STONE CITY, SD--Continued
SUSPENDED=SEDIMENT, wATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN=- CONCEN= CONCEN= CONCEN= CONCEN=
TRATION LOADS TRATION  LOADS  [IRATION LOADS  TRATION  LOADS  TRATION  LOADS  TRATION  LODADS
DAY (MG/L)  (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (Me/L) (T/DAY)
OCTUBER NOVEMBER VECEMBER JANUARY FEBRUARY MARCH
1 26 .03 49 .25 34 .14 39 .12 32 .10 25 W16
2 26 .03 48 .26 35 .13 39 .12 3 .10 25 .16
3 26 .03 aq .26 35 .13 39 .12 31 .10 25 .16
4 30 .04 42 .25 35 .13 39 .12 31 .10 25 .16
s 29 .03 40 .25 3y .12 39 .12 31 .10 25 .16
6 34 .05 39 e 36 .13 39 .12 31 .10 25 .16
7 33 .04 38 .25 36 .13 39 .12 31 .11 25 .16
8 33 .04 36 .22 37 .13 39 .12 31 .12 25 .16
9 37 .05 35 .22 37 .12 19 2 30 .2 26 .16
10 36 .07 33 .20 37 .12 39 .13 30 .13 27 .25
11 40 .08 32 .19 37 W12 38 .12 33 .15 37 .50
12 39 .08 32 .18 37 .12 38 .12 47 1.3 96 65
13 42 .11 33 .18 17 .11 18 .12 16 .26 102 101
14 41 .11 33 W17 38 .11 38 .12 32 .29 151 249
15 40 .09 33 .16 39 .12 37 .12 30 .26 126 177
16 43 .14 33 .16 40 .12 37 .12 29 .24 14 105
17 43 .19 33 W16 40 BT 16 W12 29 .24 75 49
18 phe .22 33 .16 40 .11 36 .12 29 .23 45 24
19 46 .26 33 .16 40 .11 35 .11 29 .23 30 11
20 a9 .29 33 .16 ag o1 39 .11 28 .22 13 3.7
21 a7 .27 33 .16 49 .11 35 W1 28 .21 9 2.3
22 50 .30 33 .16 40 .11 35 .11 28 .20 14 3.1
23 52 .29 33 .16 40 W1 35 .1 28 .20 17 3.4
24 52 .29 33 .15 40 .11 35 o1t 21 .18 20 3.5
25 sS4 .29 33 .15 40 e 35 .11 27 .18 24 3.7
26 54 .29 33 .15 40 W11 35 .11 217 7 31 5.9
27 S7 .28 33 .14 40 .11 35 .11 27 o7 4s 16
28 58 .30 32 .14 49 .11 34 .11 27 a7 35 13
29 S6 .27 33 .14 a0 .11 33 o1 .—e -—— 4s 16
30 52 .25 33 .13 49 .12 33 W11 .—— ——— 172 72
31 5 .25 cow - 39 .12 33 .11 - -— 202 167
TOTAL -== | 5.06 —— 5.56 ——— 3,65 ——— 3.60 .- 5.98 -—-  1092,79
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
1 62 32 80 12 30 .51 66 .43 28 .24 29 .16
2 34 12 73 16 36 .53 A2 .51 30 .25 28 .19
3 24 6.9 36 4.4 av .57 94 .61 38 .26 31 .22
4 11 2.8 20 1.8 21 .29 81 .55 38 .24 34 .21
5 8 1.6 38 2.8 33 .43 Sy .32 3y .19 30 .16
6 8 1.2 se 2.9 S6 .65 49 .26 52 .29 59 .32
7 9 1.2 52 2.5 48 .54 '™ .25 68 .40 68 .39
8 13 1.5 50 2.0 53 .59 4o .25 77 .46 83 .47
9 24 2.7 sS4 1.7 72 .78 42 .22 90 .53 104 .51
10 27 2.8 L1 1.8 75 .77 a2 .23 8y .52 70 .34
11 39 4.0 Te 2.3 70 W72 97 .58 73 .93 43 .21
12 35 3.7 80 2.4 a7 .47 95 .59 63 .56 S4 .26
13 25 2.4 75 2.0 25 W24 a7 .28 63 .48 S6 .23
14 31 2.8 Sy 1.3 30 .28 S4 .32 63 .41 55 .21
15 91 8.6 55 1.1 34 .36 a7 .20 a2 .29 52 .20
16 83 1.2 58 .99 35 .51 66 34 61 .49 - ar .18
17 42 4.0 Se 1.2 3y .61 S8 .25 98 1.2 44 .17
18 49 5.2 60 1.1 35 .55 34 .17 101 5.9 43 .19
19 29, 4,0 70 1.3 35 .43 35 .17 78 3.2 4y .26
20 21 4,9 46 W77 35 .40 47 .15 26 56 39 .27
21 116 40 40 .67 58 1.0 57 .23 22 .33 32 .20
22 95 28 34 .70 sy 1.0 59 .30 13 .15 27 .21
23 72 21 40 .91 39 .60 65 .33 15 .13 31 <32
24 62 14 62 1.4 28 «36 62 .33 20 .13 25 .39
25 65 11 ay .91 27 .31 aa .23 22 .13 18 .35
26 43 5.5 1) .86 38 .39 50 .26 22 .14 28 .72
27 23 2.3 a2 1.0 45 .44 LY] .31 21 .15 36 3.4
28 58 4.9 34 1.0 42 .31 52 .31 27 o7 65 3.5
29 61 5.3 50 1.2 39 .31 31 .18 30 .19 59 2.1
30 84 6.8 57 1.2 48 <34 34 .32 217 .14 55 1.6
31 ——— ——— 55 1.1 - ——— 42 .36 20 By ——— ——-
TOTAL -—= 250.3 -—- 73.31 ——- 15,29 ——— 9.88 — 16.80 —— 17.94

"TOTAL LOAD FOR YEAR: 1500.16  TONS.
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05291000 WHETSTONE RIVER NEAR BIG STONE CITY, SD--Continued

WATER GQUALITY DATA, WATER YEAR OCTUBER 1976 T0D SEPTEMBER 1977

PARTICLE-SIZE DISTRIBUTION OF BED MATERIAL

NUMRER

oF
SAM=

PLING

TIME
DATE

NOV

15440 1425

RED
MAT,
FALL
D1AM,
% FINER
THAN
DATE 1.00 MM
NOV

15... 52

POINTS

BED

MAT,
SIEVE
DIAM,
% FINER

THAN
2,00 MM

64

INSTAN=
TANEQUS v
018=-
CHARGE
(CFS)

BED
MAT,

1.8

BED

MAT,
STEVE
VIAM,
X FINER

THAN
4,00 MM

75

JUb2 MM

FALL

1AM,

THAN

BED

MAT,.
SIEVE
DIAM,
4 FINER

THAN
8,00 MM

87

BFO
MAT,
FALL
NI1AmM,
% FINER % FINER

125 MM

BED
MAT,
FalLL
DIAM,
% FINER
THAR
+250 MM

THAN

RED

MaT,
STEVE
oYaM,
% FIMER

THAN
16,0 MM

99

BED
MAT,
FALL
DiAmM.
% FINER
fHaN
500 MM

25

BED

MAT,
SIEVE
DiAm,
% FInER

THAN
32.0 My

100
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05291500 BIG STONE LAKE AT ORTONVILLE, MN

LOCATION.--Lat 45018°18n, long 96926'57", in NW 1/4 SW 1/4 sec.9, T.121 N., R.46 W., Big Stone County, Hydrologic
Unit 07020001, at gouerplant intake at west edge of Ortonville, 0.5 mi (0.8 km) north of oconcrete dam at
outlet, 0.5 mi (0.8 km) southwest of Ortonville.

PERIOD OF RECORD.--March 1937 to current year.

GAGE.~-Nonrecording gage read once a day. Ddtum of gage is 957.69 ft (291.90 m) above mean sea level. Prior
to Sept. 17, 1947, nonrecording gage at site 0.5 mi (0.8 km) south at same datum. Sept. 18, 1947, to
June 30, 1953, water-stage recorder at site 0.5 mi (0.8 km) south at same datum. Sept. 21, 1959, to June 30,
1963, supplementary nonrecording gage read once daily, at present site and datum.

REMARKS.-=Natural lake with concrete dam at outlet. Fixed crest of dam is at 5.95 ft (1.814 m), with one 5 ft
(1.5 m) and two 2.5 £t (0.76 m) gates with lowest sill at 0.71 ft (0.22 m).
8ilt barrier dam 700 ft (213 m) upstream in outlet channel of lake completed July 7, 1958; crest at
. 5.9 £t (1.80 m). Supplementary nonrecording gage readings used for stages below orest of silt barrier to
June 30, 1963. Water level subjeot to fluctuation caused by wind action.

EXTREMES FOR PERIOD OF RECORD,--Maximum gage height, 12.73 rt (3.880 m) Apr. 17, 1952; minimum observed, 3.53 ft
(1.076 m) Mar. 2, 1957 (strong upstream wind in channel). Minimum observations of 3.10 ft (0.945 m) Mar. 2,
1940 and 2.20 ft (0.671 m) Nov. 20, 1940 at spillway site are the result of blockage of channel to spillway
by ice and snow &nd do not represent lake elevations.

EXT?tngs F0§ cURnEgT YEAR.-~Maximum gage height observed, 7.05 ft (2.149 m) May 1; minimum observed, 4.57 ft
1.393 m) Nov. 8.

GAGE HEIGHT, IN FEET, OCTOBER 1976 TO SEPTEMBER 1977

00t. 31 ceevencnsenens 4,69 Febs 28 .iveevnnenniss 4,97 June 30 ...ecnvesnvene 6,75
Nove 30 suevencovacoss 4,65 Mar. 31 .icceceveseess 6.18 July vesssssscasses 6,65
Dec. 31 tovesnsevenees 8.72 Apr. 30 J.ieenn e 6.71 Aug. .12
Jan. 31 cveveesensases 4,75 May 31 coveenassneess 6.75 Sept. .08

NOTE.--Gage-height record other than that shown above is available.
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05292000 MINNESOTA RIVER AT ORTONVILLE, MN
O aroiogis Unzt 07020001 5 sere Bumk 400 £t 11257 Gommcinoin Frin bridna. oa'yls B Srone County,
1,300 £t (396 m) downstream from dam at outlet of Big Stone Lake, at Ortomville.
DRAINAGE AREA.--1,160 miZ (3,000 km2), approximately.
PERIOD OF RECORD.-~-February 1938 to current year.
REVISED RECORDS.--WSP 895: 1939, WSP 1508: 1942 (yearly mean).

GAGE.-~Water-stage recorder. Datum of gage is 956.38 ft (291.505 m) above mean sea level. Prior to Mar. 31,
1939, nonreoording gage on downstream side of dam 1,300 ft (396 m) upstream at datum 1.31 ft (0.40 m) higher.

REMARKS.~-~Records good except those for winter periods, which are fair. So 1
A vainsconds ¢ p , me regulation by Big Stone Lake (see

AVERAGE DISCHARGE.--39 years, 105 ft3/s (2.97 m3/s), 76,070 acre-ft/yr (93.8 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.-~Maximum discharge, 3,060 ft3/s (86. 3/ Apr. 1 2
(3.938 m); no flow Dee. 13, 1940. g 3 7 mi/s) Apr. 13, 1952, gage heignt, 12.92 ft

EXTREMES FdR'CURREN; YEAR.--Max%ﬁum disoharge, 292 ft3/s (8.27 m3/s) Mar. 14, gage height, 4.53 ft (1.381 m);

minimum, 0.07 ft3/s (0.002 m?/s) Sept. 17; minimum gage height, 1.02 ft (0.311 m) Oet. 1, Dec. 9, Jan. 1,
and Sept. 28.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 61 .62 .48 37 »47 o176 3.0 1.2 1.5 .82 1.6 47
2 «57 «59 .47 36 o7 76 2,3 1.8 1.1 «57 1.5 38
3 »53 b1 43 .38 <47 .72 1.9 1.8 1.2 .64 .89 .27
4 1.2 #57 «40 .42 <47 .93 2.1 1.4 2.2 «65 1.6 33
5 1.3 61 «38 a2 .52 .98 1.8 1.8 1,4 .87 1.7 .22
6 1.3 »50 86 .42 .52 «92 1.6 2.0 1.4 1.1 1.2 36
7 1.3 .49 47 .42 .52 .98 1.5 1.6 1.3 1.0 1.0 a2
8 1.2 57 «80. .42 .52 1.2 1.3 1.5 1.3 .76 1.1 «25
9 «95 58 «37 .42 .52 2.3 1.3 2.0 1.3 .50 1.4 .46
10 «80 +58 46 82 «57 3,8 1.5 2.0 «99 a5 1.7 .32
11 .93 49 42 .40 .57 4.5 1.7 1.6 1.0 1.7 1.5 .15
12 «89 «50 40 +38 #57 105 2.5 4,6 .94 .99 1,4 .81
13 «99 .44 «51 «38 57 130 1.5 1.6 1.0 «52 1,3 .84
14 .94 .4t .49 .42 «57 188 1.8 1.0 1.1 »53 1.1 «59
15 1.5 «50 47 .42 «57 35 1.5 1.0 1.8 1.1 2.1 .26
16 1.1 .43 <44 42 .63 6.1 1.4 2.2 3.3 1.1 2.7 «15
17 .92 <46 +45 a2 «63 2.3 1.5 2.3 1.5 .62 .82 «09
18 1.0 a7 49 .42 .63’ 1.6 2.4 1.1 1.2 «61 «58 .20
19 <91 «51 .44 .42 «63 1.8 1.8 3.7 .88 «60 73 .18
20 +80 .48 «56 42 63 1.9 2.7 S.2 1.2 .63 1.0 .18
21 70 240 «51 .42 «69 1.8 2.4 2.2 1.1 .50 1.2 .22
22 «63 -89 a7 42 +69 1.8 1.8 1.7 1.2 .49 1.2 «S7
23 56 .48 43 .47 «69 1.9 1.7 2.8 1.0 .51 1.1 76
24 54 »48 37 47 «69 3.5 1.3 3.1 1.2 .52 .92 1.1
- a5 61 «39 38 .47 «69 3.5 2.5 2.3 1.0 .64 .73 69
26 <50 a3 «80 .47 .69 3.7 2,3 1.6 1.1 «58 .78 75
27 .84 49 .48 .47 76 3.0 3.8 4.8 1.7 1.9 1.2 1.1
28 <49 39 -49 47 76 3.0 S.3 7.3 1.6 4.0 .a7 1.1
29 «49 .48 =46 44 —— 4.6 2.2 4.3 «95 1.9 98 1.8
30 52 85 .46 .47 m—— 2.5 3.3 2.8 +95 6.4 «52 1.5
31 «60 e .44 a7 - 2.7 ——- 2.0 o= 1.3 a7 hld
TOTAL 25.82 14,89 13.84 13.19 16.71 521.51 63.7 76.3 39,01 34,50 36.45 16.12
MEAN «83 «50 45 .43 «60 16.8 2.12 2.46 1.30 1,11 1,18 .54
MAX 1.5 62 «56 a7 76 188 5.3 7.3 3.3 6.4 2.7 1.8
MIN -4 «39 .34 <36 47 .72 1.3 1.0 .88 45 47 209
151 77 68 72 32

AC=FTY 51 30 27 26 33 1030 126

CAL YR 1976 TOTAL 9361,23 MEAN 25.6 MAX 346 MInN .24 AC-FT 18570
WYR YR 1977 TOTAL 872,048 MEAN 2.39 MAX 188 MIN .09 AC~-FT 1730
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05293000 YELLOW BANK RIVER NEAR ODESSA, MN
LOCATION,--Lat #5°13'35", long 96°21'12", in SE 1/4 SE 1/4 seo.1, T.120 N., R.46 W., Lac qui Parle County,
Hydrologic Unit 07020001, on left bank 150 ft (46 m) downstream from highway bridge, 2.5 mi (4.0 km)
southwest of Odessa, and 4.5 mi (7.2 km) upstream from mouth.
DRAINAGE AREA.-~398 mi2 (1,031 km2).
WATER-DISCHARGE RECORDS
PERIOD OF RECORD,-~October 1939 to current year.
REVISED RECORDS.--WSP 1388: 1947(M), 1950.

GAGE.--Water-stage recorder. Datum of gage is 953.34 ft (290.578 m) above mean sea level, (Corps of Engineers
bench mark). Prior to Aug. 28, 1940, nonrecording gage at site 150 ft (46 m) upstream at same datum.

REMARKS.--Records -good except those for winter periods, which are fair.
AVERAGE DISCHARGE.--38 years, 56.2 £t3/s (1.59 w3/s), 1.92 in/yr (49 mm/yr), 40,720 acre-ft/yr (50.2 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,970 ft3/s (197 w3/s) Apr. 9, 1969, gage height, 19.07 ft
(5.813 m) from floodmark; no flow at times in several years.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 £t3/s (8.50 m3/s) and maximum (*):

ischarg Gage height ischarg Gage height

Date Time (ftg/s) (mgls) (ft) (m) Date Time (ft?/s) (mgls) (ft) (m)

Mar. 13 1900 Ice Jam #11.26 3.432 June 18 1900 4oy 11.4 4,54 1.384
Mar. 14 1900 1320 37.4 al1.07 3.374

a Backwater from ice.

Minimum discharge, no flow Jan. 30 to Feb. 8, Feb. 13 to Mar. 6.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 017 .40 .41 .16 .00 +00 227 32 5.8 13 1.1 2.3

2 22 .42 .40 .14 .00 .00 149 29 5.3 1 .64 1.9

3 24 .39 .39 .12 .00 .00 110 27 6.4 8.7 .44 2,0

4 .26 <40 .39 .10 .00 .00 90 26 5.2 7.2 .33 1.6

5 .26 a1 .38 .09 .00 .00 77 25 4.6 6.0 .34 1.3

6 .32 46 jo38 .09 .00 .00 66 22 4.1 4.8 .19 1.3

7 .33 .46 .38 .09 .00 .01 55 20 3,9 4,3 .18 1.1
8 L42 45 .37 «09 .00 .02 56 19 3.9 3.8 «50 .73
9 «39 48 .37 »09 .01 02 53 18 3.4 3.4 .72 .48
10 .37 »50 .36 .09 .01 .03 49 16 2.7 3.0 27 «57
11 .37 N .36 .09 .01 .37 a3 14 3.0 Ela 16 .42
12 «37 .44 .35 «09 .01 445 41 13 3.0 2.8 6.9 32
13 «39 45 .35 .09 .00 820 38 12 2.7 2.4 2.7 +30
14 +36 .45 .35 .09 .00 1149 38 11 2.3 2.3 1.2 .28
15 .37 .45 .34 .09 .00 810 37 10 3.1 2.0 1.5 .33
16 .38 .45 .34 .09 00 670 36 8.9 5.0 .8 2.0 .37
17 ou3 .45 .34 «09 .00 435 37 9.2 0.4 5 1,7 42
18 a7 45 34 .09 .00 290 42 8,0 231 . 1.3 .55
19 .46 .45 .33 .09 .00 200 47 7.4 317 .87 1.3 .61
20 44 45 .33 «10 00 120 53 6,9 183 .67 1.5 .62
21 .43 .45 .33 .10 .00 100 66 6,7 108 W64 1.4 1.0
22 42 <45 .31 .10 .00 96 70 8.3 79 .56 W77 2.3
23 46 .45 .29 .10 .00 92 86 7.2 63 *50 1.3 2.5
24 .48 .45 .27 o11 .00 90 as 7.1 52 .56 1.8 2.9
25 .01 .45 .25 .11 .00 88 73 6.3 41 1] 1.7 3.1
26 J40 ous .24 .12 .00 102 61 5.7 33 +40 1.7 3.1
27 .37 .44 .23 .12 .00 96 LT 5.8 217 82 1.9 3,2
28 .37 .43 .21 .05 .00 113 45 7.5 23 .65 2.0 3.3
29 «36 42 .20 .01 ~== 116 41 7.2 19 [ oUB 1.8 3.8
30 o37 42 .19 .00 ~~= 106 36 7.2 16 :.3 1.9 3.8
31 *35 -— .17 <00 -~ 216 -— 6,7 ——— 8 2.2 ——

|

TOTAL 11.44 13.27 9.95 2.79 .04 6145,45 1959 410.1  1260.8 91.99 86,01 46,50
MEAN .37 40 .32 .090 .001 198 65.3 13,2 42,0 2497 2.77 1.55
MAX .48 *50 .41 .16 .01 1140 227 32 317 |13 27 3.8
MIN .17 «39 .17 .00 .00 .00 36 S.7 2.3 40 .18 .28
AC=FT 23 26 20 5.5 .08 12190 3890 a13 250 182 17 92

CAL YR 1976 TOTAL 5514.25 MEAN 15.1 MAX 565 MIN  L00 AC=FT 10940
WTR YR 1977 TOTAL 10037,.34 MEAN 27.5 MAX 1140 MIN ,00 AC=FT 19910
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05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1961-62, 1974 to current year.

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: October 1973 to current year.
SUSPENDED-SEDIMENT DISCHARGE: October 1973 to current year.

REMARKS.~-During the winter period, suspended-sediment samples were collected monthly and daily sediment concen-
tration was estimated on the basis of water records and monthly sediment samples. Water temperature was
obtained once daily during open water period and monthly for the winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.-~
WATER TEMPERATURES: Maximum daily observed, 29°C July 10, 1974, July 17, 1975; minimum, 0.0°C on many days
during winter periods.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 500 mg/L Apr. 19, 1975; minimum daily mean, no flow for several
days during 1976, 1977.

SEDIMENT LOADS:

Maximum

during 1976, 1977.

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES:

period.

SEDIMENT CONCENTRATIONS:

Feb. 13 to Mar. 6.
Maximum daily, 545 tons (494 tonnes) Mar. 14; minimum daily, O Jan. 29 to Feb. 8, Feb. 13 to

SEDIMENT LOADS:

Maximum daily observed, 26.5°C July 5,

daily, 640 tons (581 tonnes) Apr. 19, 1975; minimum daily, no flow for several days

14,

17; minimum, 0.0°C on many days during winter

Maximum daily mean, 246 mg/L June 18; minimum daily mean, no flow Jan. 30 to Feb. 8,

Mar. 6.
TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOUBER 1976 TO SEPTEMRER 1977
ONCE=DAILY
DAY ocTt NGOV DEC JAN FEB MAR APR MAY JUN JuL AlG SEP
1 - —— —— - 4,0 15.5 21.5 21,0 22,5 16.5
2. e oo oa- L 3.5 13.5 21.0 21,5 25.0 16,5
3 16.5 LLo] - waw 4,0, 12.5 2140 24,0 25.5 20,5
a - e ———— - 4,0 16.0 22.0 23,5 24,0 20,5
S e e waw Ll 2.0 16.0 23.5 26.5 24.0 22.0
s . -—— -~ s 1.5 16.0 22,0 28,0 22.0 20,0
7 - e e - 4,0 15.5 20,0 2a,0 22,0 20,0
8 - - - e 4,0 12,0 22,0 23.0 22.0 24,0
9 L - - m—— 4.0 17.0 18,0 T 21.0 20.5
10 12,0 e e - 15.0 18,0 19.5 23.0 18,5 22.0
11 - Lol «0 mew 12.0 18.5% 19.5 23,5 18,0 24,0
12 LLL oo e 0 11.0 20,0 18.5 23.5 20.0 20,5
13 P cow —— .0 12,0 21.0 21.5 25.5 18.0 20,5
14 - —— - .0 11,0 21,0 21,0 26,5 22,0 20,5
15 Lot wae - .0 14,5 21.0 19.% 25.0 16.5 22.0
16 ——— - .- .0 ——e 21.0 21.5 20,0 20,0 20,0
17 L —— el <0 17,0 21.0 21,5 26.5 20.0 -
18 2.0 e .0 «0 14,0 23,5 19,5 24.0 20.0 20,0
19 - o0 L .0 11.5 23.0 21.0 26.0 20.5 18.5
20 no —— - o0 11,0 21,0 19,5 26,0 21.0 18,5
21 o e - .0 11.0 20,0 18,5 24,0 20.5 15.5
22 - —— —— .0 12,0 18,0 20,0 25,0 18,0 16.5
23 mne ——— - .0 12.5 20.0 23,0 e7.0 20.0 15.5
24 ——— ——- o .0 11.5 22.0 23,0 22.0 20.5 20,5
25 - - - N 12.0 23.5 22.5 22,0 20,0 18,5
26 - - ——- 1.0 14,0 23.0 22.5 22.0 23.5 18,5
27 2.5 .0 - 1.0 15.5 20,5 21.0 22.0 20,0 18,5
28 —— - - 4,0 14,0 22,5 22.5 22,0 20,0 18.5
29 e - ——- 4.5 16.0 23.0 22.0 20.0 18,5 18,5
30 5.0 - Ll 2,0 15,0 25.0 21,0 25.0 20.0 20,0
31 ome ——- cnn 2.0 - 21,0 - 25.0 20.0 P
MEAN 7.5 «0 .0 «5 10.0 19.5 21.0 24.0 21.0 19.5
NTR YR 1977 MEAN 17.0 MAX 28,0 MIN .0



92 MINNESOTA RIVER BASIN

05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued
SUSPENDED=SEDIMENT, wATER YEAR OCTUBER 1976 T0O SEPTEMBER 1977

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN- CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION = LOADS ~ TRATION  LOADS  TRATINN  LOADS TRATION LOADS TRATION  LOADS TRATION  LOADS
DAY (MG/LY  (T/DAY)  (MB/L) (Y/DAY)  (MG/L) (T/DAY)  (MG/L) CT/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 27 .01 56 .06 88 .10 100 .04 0 .00 0 .00
2 58 .03 60 .07 88 .10 100 .04 0 .00 0 .00
3 152 .10 64 .07 85 .09 100 .03 0 .00 0 .00
a 167 .12 68 .07 83 .09 100 .03 0 .00 0 .00
S 162 Y 72 .08 81 .08 100 .02 0 .00 0 .00
6 158 .14 74 .09 78 .08 100 02 0 .00 0 .00
7 153 .14 77 .10 75 .08 100 .02 v .00 18 .00
8 150 o7 79 .10 73 .07 100 .02 0 .00 23 .00
9 146 15 81 .10 70 .07 100 2 50 .00 26 .00
10 143 .14 84 .11 66 .06 100 .02 50 .00 30 .00
11 137 .14 86 .10 62 W06 100 .02 50 .00 34 .03
12 134 .13 88 .10 61 .06 100 .02 50 .00 97 117
13 128 .13 92 i1 61 06 100 .02 0 .00 129 286
14 125 .12 93 Y 65 .06 100 .02 0 .00 177 545
15 120 .12 96 .12 70 .06 100 .02 0 .00 135 295
16 116 .12 98 .12 79 .07 100 .02 0 <00 63 114
17 11 13 94 .12 89 .08 100 .02 0 .00 74 87
18 152 .19 100 .12 98 .09 100 .02 0 .00 50 39
19 103 .13 103 .13 100 .09 100 .02 0 <00 38 21
20 99 .12 104 .13 100 .09 100 .03 0 .00 30 9.7
2r 95 .11 106 .13 100 .09 100 .03 0 .00 29 7.8
22 90 .10 105 .13 100 .08 100 .03 v .00 32 8.3
23 99 o12 103 .13 100 .08 100 .03 0 .00 10 2.5
24 78 .10 100 .12 100 .07 100 .03 0 .00 11 2.7
25 73 .08 96 .12 100 .07 100 .03 0 .00 23 5.5
26 66 .07 94 A1 100 .06 100 .03 0 .00 2% 6.9
27 60 .06 94 .11 100 .06 A3 .03 [ .00 23 6,0
28 58 .06 93 .11 100 .06 S0 .01 0 .00 30 9.2
29 Se .05 92 .10 100 .05 17 200 - - 34 11
30 55 <05 91 .10 100 .05 v .00 —— - a8 14
31 S5 .05 - -—- 100 .05 0 .00 ——- e 133 78
TOTAL - 3.29 .- 3.17 - 2.26 - 0.69 - 0.00 - 1665.63
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
1 57 35 30 246 23 .36 55 1.9 73 .22 5% .34
2 57 23 24 1.9 24 «34 60 1.8 82 14 46 <24
3 27 8.0 29 2.1 49 .69 37 .87 s7 .07 42 .23
4 15 3.6 39 2.7 S4 .76 63 1.2 a3 |08 62 27
5 10 2.1 a6 3.1 St .63 60 .97 4B .04 Se .20
6 13 2.3 49 2.9 52 .58 8% 1.1 59 .03 35 o2
7 30 4,5 St 2.8 a7 .49 78 .91 50 .02 34 .10
8 25 3.8 52 2.7 44 TS 72 .74 95 .13 31 .06
9 19 2.7 53 2.6 43 .39 72 .66 75 .15 35 .05
10 18 2.4 54 2.3 a7 .34 73 .59 58 4.2 30 .05
11 40 4,6 s7 2.2 63 .51 67 .62 a0 1.7 29 .03
12 45 5.0 60 2.1 65 .53 68 .51 26 .48 32 .03
13 37 3.8 62 2.0 58 .42 70 .45 25 .18 35 .03
14 a3 4.4 65 1.9 as .28 73 .45 28 .09 31 .02
15 33 3.3 65 1.8 37 «31 7% T 37 .15 25 .02
16 27 2.6 61 1.5 a1 .55 78 .38 38 W21 a0 .04
17 28 2.8 60 1.5 49 .58 80 .32 55 .25 56 .06
18 53 6.0 Se 1.2 206 153 79 .26 42 .15 60 «09
19 a9 5.1 st 1.0 143 122 75 .18 S6 .20 a5 .07
20 25 3.6 40 .75 28 14 70 .13 5% .22 44 .07
21 37 6.6 62 1.1 18 5.2 64 .11 53 .20 as .12
22 40 7.6 63 1.4 13 2.8 66 .10 44 «09 490 «2S
23 39 9.1 a3 .84 11 1.9 78 o1 49 .17 25 .17
24 36 8,3 a3 .82 14 2.0 74 T S6 .27 35 .27
25 35 6.9 45 .77 30 3.3 67 .10 55 .25 30 .25
26 32 5.3 a7 .72 34 3.0 Ré «09 Se .24 16 13
27 30 4.2 42 66 34 2.5 73 .08 51 .26 24 .21
28 27 3.3 57 1.2 49 3,0 79 .14 70 .38 28 .25
29 63 7.0 45 .87 ay 2.3 80 .10 71 .35 25 .26
30 a3 4,2 28 .54 a1 1.8 55 .19 57 .29 28 .29
31 -— - 22 .40 ——- - 65 .32 59 .35 - -
TOTAL ——e 191,.1 —— 50,97 === 325,02 bl 15.90 - 11.52 - 4.32

TOTAL LOAD FOR YEAR: 2273.87 TONS .
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MINNESOTA RIVER BASIN

05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued
WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

TIME

1340

PARTICLE-SIZE DISTRIBUTION OF BED MATERIAL

BED BED BED RED

NUMBER MAT, MAT, MAT, MAT,
UF INSTAN=  SIEVE STEVE SIEVE STEVE
SAM=  TANEOUS  DIAM, DIAM, DiAM, vIAM,

PLING DIS= X FINER X FINER X FINER X FINER
POINTS  CHANGE THAN THAN THAN THAN
(CFS) 2062 MM 125 MM 250 MM ,500 MM
3 .85 1 2 6 22
BED BED BED BED RED
MAT, MAT, MAT, MAT . MAT,

SIEVE SIEVE SIEVE SIEVE SIEVE

DIAM, DIAM, DIAM, DIAM, V1AM,
X FINER X FINER X FINER X FINER X FINER

THAN THAN THAN THAN THAN
DAYE 2.00 MM 4,00 MM 8,00 MM 16,0 MM 32,0 MM

NOV

15404 as 54 o8 91 100

BED

mAF,
SIFVE
DiAm,
% FINEK

THAN
1,00 MM

38

93



94 MINNESOTA RIVER BASIN
05294000 POMME DE TERRE RIVER AT APPLETON, MN
LOCATION.--Lat 45°12'10%, long 96°01'20", in SW 1/4 NW 1/4 sec.14, T.120 N., R.43 W., Swift County, Hydrologic
Unit 07020002, on left bank 60 ft (18 m) upstream from bridge on U.S. Highway 59 and State Highway 119 at
Appleton and 8 mi (13 km) upstream from mouth.
DRAINAGE AREA.--905 mi2 (2,344 kn2), approximately.

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to current year. Prior to
October 1953, published as "near Appleton."

REVISED RECORDS.--WSP 1308: 1931(M), 1937(M).

GAGE.--Water-stage recorder and concrete control. Datum of gage is 978.00 ft (298.094 m) above mean sea level.

Prior to Dec. 22, 1952, nonrecording gage at site 4 mi (6 km) upstream at datum 25.17 ft (7.672 m) higher.

REMARKS.--Records good. Flow affected by lakes above station. Occasional regulation at low flow by old mill-
dam 500 ft (152 m) upstream.

AVERAGE DISCHARGE.--42_years (water years 1936-77), 102 ft3/s (2.89 m3/s), 1.53 in/yr (39 mm/yr), 73,900
acre-ft/yr (91.1 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,520 £t3/s (156 m3/s) Apr. 11, 1969, gage height, 13.78 ft
(4,200 m); maximum gage height, 14.58 £t (4.444 m) Apr. 9, 1969 (backwater from ice); no flow for several
periods.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 rt3/s (5.66 m3/s) and maximum (%*):

Discharge Gage height
Date Time (£t3/s) (m3/s) (ft) (m)
Mar. 14 1600 *274 7.76 *5.67 1.728

Minimum discharge, no flow for part of Oct. 7.

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY oct NOV DEC JAN FEB MAR APR MAY JUN JuL AUG
1 .20 6,2 3.7 1.2 .09 .89 82 60 138 23 3.3 1
2 .21 3.9 3.2 1.1 .09 .43 80 57 103 19 3.4 1
3 .77 3.8 2.9 97 .09 .75 68 S6 78 18 3,9 1
[} 1.6 3.6 2.3 .84 .08 .67 65 53 63 19 3.4 1
S 1.8 8,7 2.4 .71 .08 .52 64 48 57 28 3.1 1
6 .56 6.9 2.5 .68 .07 47 46 51 a9 30 2.5 1
7 .05 4.8 2.5 .58 .08 .64 54 50 44 26 2.2 1
8 .07 5.1 2.5 46 .08 .89 61 St 41 23 2.1 1
9 .05 6.3 2.5 40 .13 1.9 57 S0 39 21 1.9 1
10 .09 6.6 2.5 .39 .22 3.3 55 47 36 21 1.8 1
11 .18 5.6 2.5 .35 .23 10 53 45 35 20 1.8 1
12 .18 5.7 2.3 <31 .16 101 St 43 32 18 1.8 1
13 .21 5.6 2.4 .27 06 101 51 41 30 18 1.7 1
14 .21 7.5 2,5 .25 .05 222 52 40 27 17 1.6 1
15 .18 8.2 2.7 .22 .05 236 53 38 35 16 2.2 1
16 .25 6.8 3.0 .19 06 174 50 36 38 16 1.6 1
17 .59 6.7 3.3 .18 .06 163 50 34 39 15 1.5 1
18 1.1 6.9 3.5 .14 .06 118 53 30 37 14 1.5 2
19 1.3 7.0 3.5 .14 .06 T4 59 26 35 13 1.6 3
20 1.8 7.1 3.1 .14 .09 60 64 22 3y 13 1.5 2
21 8,6 7.0 3.1 .13 .28 S4 72 18 33 12 1.4 1
22 11 6.6 3.1 .13 .21 56 78 29 34 11 1.5
23 7.5 6.6 3.1 .13 .78 S0 77 27 34 11 1.3 7
24 5.1 6.8 3.1 .12 .55 73 74 24 31 11 1.3 17
25 4,8 7.3 3.1 .12 .50 80 71 23 29 9.7 1.3 17
26 4.8 7.7 3.t .11 <72 95 70 et 28 8.7 1.3 16
27 4.9 6,2 3.1 W11 .85 118 67 25 28 7,0 2.0 19
28 4,7 S.4 3.1 .11 .94 123 65 29 27 2,5 1.2 22
29 5.0 4,8 2,7 W11 .- 122 64 35 34 2.2 1.2 27
30 5.4 4,3 2.2 W11 e 104 63 34 30 2.0 1.4 26
31 5.9 - 1.6 .10 .- 79 - 91 oo 2.8 1.5
TOTAL 78,70 181,7 87.1 10.76 6,72 2223.86 1869 1234 1298 467.9 59.8 183
MEAN 2.54 6,06 2.81 .35 .24 71.7 62.3 39.8 43,3 15.1 1.93 6
Max 11 8,2 3.7 1.2 .94 236 82 91 138 30 3.9
MIN .05 3,6 1.6 .10 .05 .47 46 18 27 2.0 1.2
CFSM .003 007 .003 .000 .000 .08 .07 .04 .05 .02 2002 .
IN, .00 .01 .00 .00 .00 .09 .08 .05 .05 .02 .00
AC~FT 156 360 173 21 13 4410 3710 2450 2570 928 119

CAL YR 1976 TOTAL 19861.56 MEAN 54,3 MAX 737 MIN .00 CFSM .06 IN .82 AC=FT 39400
WIR YR 1977 TOTAL 7700.75 MEAN 21,1 MAX 236 MIN .05 CFSM .02 IN ,32 AC=FT 15270

SEP

WU W WU W
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363



MINNESOTA RIVER BASIN 95
05300000 LAC QUI PARLE RIVER NEAR LAC'QUI PARLE, MN
LOCATION.--Lat 44959142% 1ong 95955'09", in SW 1/4 SW 1/4 sec.27, T.118 N., R.42 W., Lac qui Parle County,
Hydrologic Unit 07020003, on right bank 40 ft (12 m) downstream from highway bridge and 0.5 mi (0.8 km)
southwest of village of Lac qui Parle.
DRAINAGE AREA.--983 mi2 (2,546 km?).

PERIOD OF RECORD.~--April 1910 to November 1914; March 1931 to current year (winter records incomplete prior to
1934). Published as "at Lac qui Parle," 1910-14.

REVISED RECORDS.--WSP 1308: 1912(M), 1935(M).

GAGE.~~Water-stage recorder. Datum of gage is 951.98 ft (290.164 m) above mean sea level (Minnesota Department
of Transportation bench mark). Apr. 27, 1910, to Nov. 15, 1914, nonrecording gage at site 2 mi (3 km) down-
s:ream attd;fgerent datum. Mar. 17, 19317, to Mar. 9, 1937, nonrecording gage at site 40 ft (12 m) upstream
at present datum.

REMARKS.-~Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--46 years_(water years 1913, 1932, 1934-77), 118 rt3/s (3.34 m3/s). 1.63 in/yr (41 mm/yr),
85,490 acre-ft/yr (105 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,100 £t3/s (484 m3/s) Apr. 10, 1969; gage height, 18.94 ft
(5.773 m), from floodmark; maximum gage height, 19.37 ft (5.904 m) Apr. 9, 1965, from floodmark, (backwater
from ice); no flow at times in several years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,370 ft3/s (95.4 ma/s) Mar. 14, gage height, 11.63 ft (3.545 m)
(backwater from ice); no flow Oct. 1-30.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTNBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL ANG StP
1 «00 .10 1.3 1.0 2.5 4,2 311 46 9.8 21 1.7 S50
2 <00 .20 1.3 .90 2.5 4.4 278 42 8.8 17 2ot 27
3 «00 <40 1.4 +80 2.5 4.6 224 39 9.3 14 2.3 1B
4 .00 .98 1.5 .76 2.5 4.8 183 37 8.4 11 1.9 15
S <00 .98 1.6 76 2.5 5.0 155 40 7.5 9.3 1.9 11
6 .00 1.4 1.7 76 2.5 5.2 136 34 6.4 7.5 1.3 8.8
7 .00 1.3 1.7 o 76 2.5 S.6 120 29 6.4 6.4 1.3 6.7
8 .00 1.5 1.7 «76 2.5 6.4 109 30 6.4 5,0 1.3 Se3
9 .00 1.7 1.7 76 2.5 7.0 104 27 S.6 4,3 1.3 3.7
10 .00 1.8 1.7 .76 2.5 7.8 95 24 5.0 4.0 1.7 3.0
i1 .00 1.8 1.8 .76 2.6 76 87 a2 5.6 5.0 1.1 2.7
12 00 1.7 1.9 76 2.6 700 79 20 5.0 S.0 «60 1.9
13 .00 1.9 1.9 76 2.7 1550 73 19 4.3 5.0 U8 1.7
14 .00 1.9 1.9 .76 2.8 2930 70 17 4.0 4.0 .48 1.5
15 .00 1.9 2.1 76 2.8 3120 74 14 8.8 3.2 2.3 1.1
16 .00 1.9 2.2 «76 3.0 2260 69 12 25 3.2 3.2 90
17 .00 1.9 2.2 76 3,2 1670 68 9.8 135 2.5 3.0 1.1
18 .00 1.9 2.1 76 3.3 1150 78 9.8 117 1.9 2.7 2.1
19 .00 1.9 2.1 «80 3.4 840 97 8,8 162 1.3 3.7 1.9
20 00 1.9 2.7 «85 3.5 630 94 R.8 149 .60 3.2 241
21 .00 1.9 2.4 +50 3.6 459 107 9.3 124 «50 3.0 245
22 00 1.9 2.0 1.0 3.7 359 97 1 103 «38 2.7 5.0
23 .00 2,0 1.9 1.1 3.8 293 995 11 86 2.7 2.5 5.6
24 «00 1.9 1.8 1.2 3.8 251 101 10 72 10 2.5 7.5
25 «00 1.8 1.7 1.3 3.9 257 94 10 60 6.4 2,5 8.3
26 »00 1.7 1.6 1.4 4.0 264 85 10 50 4.0 4.0 7.9
27 <00 1.6 1.5 1.5 4.1 245 75 1 a3 2.5 27 6.7
28 .00 1.5 1.4 1.9 4.1 217 66 13 35 1,5 34 9.3
29 «00 1.4 1.3 2.1 - 205 60 13 29 1.3 18 8.4
30 «00 1.4 1.2 2.2 e 204 53 12 26 1.7 16 7.9
31 «05 - 1.1 2.5 —— 227 - 10 - 1.5 S3 -
TOTVAL .05 45.86 54.4 32.85 85,9 17962.0 3337 609.5 1317,3 163.68 202.76 234,60
MEAN 002 1.53 1.75 1.06 3.07 579 111 19.7 43,9 S.28 6.54 7.82
MAX .05 2.0 2.7 2.5 4.1 3120 311 46 162 21 53 50
MIN .00 .10 1.1 .76 2.5 a,2 53 8.8 4,0 .38 48 «90
CFSM +000 «002 002 001 003 .59 .11 .02 «05 005 007 +008
IN, <00 00 #00 .00 00 «68 <13 .02 «05 +01 01 .01
AC=FT .10 91 108 65 170 35630 6620 1210 2610 325 402 465

CAL YR 1976 TOTAL 10673,25 MEAN 29,2 MAX 790 MIN  L00 CFSM .03 IN .40 AC-FT 21170
WNTR YR 1977 TOTAL 24045.90 MEAN 65.9 MAX 3120 MIN .00 CFSM ,07 IN .91 AC=FY 47700



96 MINNESOTA RIVER BASIN
05301000 MINNESOTA RIVER NEAR LAC QUI PARLE, MN
LOCATION.~~Lat 45°01t17", long 95°52t05%, in NW 1/4 NE 1/4 sec.24, T.118 N., R.42 W., Chippewa County,
Hydrologic Unit 07020004, on left bank 200 ft (61 m) downstream from dam at Lac qui Parle Outlet,
2.4 mi (3.9 km) northeast of village of Lac qui Parle, and 3.5 mi (5.6 km) west of Watson.
PRMAINAGE AREA.--4,050 mi2 (10,500 kmz), approximately.
PERIOD OF RECORD.--October 1942 to current year.

GAGE.~-Water-stage recorder. Datum of gage is 900.00 ft (274.320 m) above mean sea level (levels by Corps of
Engineers). Prior to Nov. 10, 1944, at datum 0.20 ft (0.061 m) lower.

REMARKS.--Records good. Part of flow from 2,050 mi2 (5,310 km?) of Chippewa River basin at times diverted into
Minnesota River above station. Some regulation by Big Stone Lake since Apr. 17, 1937, Lac qui Parle since
January 1938, Marsh Lake since Nov. 1, 1939, and Odessa Dam since May 1974.

AVERAGE DISCHARGE.--35 years, 612 £t3/s (17.3 m3/s), 443,400 acre-ft/yr (547 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.~--Maximum discharge, 29,400 ft3/s (833 m3/s) Apr. 12, 1969, gage height, 39.75 ft
(12.116 m); no flow Nov. 17, 1942, Sept. 29, 1947, Oct. 19 to Nov. 18, 1951, Nov. 24, 1952, Dec. 9-11, 1976,
Feb. 28 to Mar. 5, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,690 ft3/s (47.9 m3/s) Mar. 22, gage height, 26.96 ft (8.217 m);
maximum gage height, 27.52 ft (8.388 m) Mar. 16 (backwater from ice); no flow Dec. 9-11, Feb. 28 to Mar. 5.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TUO SEPYEMBER 1977
MEAN VALUES

BaY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 6.5 «36 .22 «20 17 .00 999 547 187 130 20 24

2 6.5 «51 22 .20 .17 00 999 S48 188 131 26 24

3 6.5 «67 22 .22 <17 <00 928 546 189 127 26 24

4 6.3 .22 22 .25 .17 00 895 469 189 123 26 23

5 6.3 36 .22 «25 .13 «00 908 314 188 97 25 24

[ S.8 «51 22 .22 .13 .02 821 310 186 48 26 24

? 6.3 «51 .22 22 .10 .04 799 310 185 36 25 24

8 6,3 67 »10 .22 10 .08 772 312 165 36 26 24
9 6.3 67 200 22 .10 .10 758 299 139 37 26 24
10 6.3 67 «00 .20 o10 .15 745 259 138 36 25 25
11 6,3 67 «00 «20 10 .36 732 217 137 38 25 24
12 3.8 «67 «10 20 .10 2,8 726 85 139 37 25 24
13 <84 «51 .22 »20 .10 18 730 78 140 38 25 24
14 «67 «51 .22 .20 10 137 733 77 137 37 25 25
15 <84 »51 .22 .20 .10 812 Sle 76 145 37 26 2%
16 2.8 «51 .22 «20 «10 1480 258 78 140 37 25 25
17 2.8 «51 22 .20 «1v 1400 263 78 139 37 24 24
18 2.8 «51 .22 .20 <10 1000 262 78 139 36 25 2%
19 5.8 «51 .22 «20 «10 1010 260 78 139 34 25 2%
20 Se5 «45 .22 .20 <10 1290 282 78 139 25 25 5
a1 S.3 40 .15 .20 .08 1270 373 81 140 25 25 26
22 S.0 «36 .15 .20 .04 1480 514 81 140 25 24 26
23 4.8 «36 «15 «20 04 1460 S1e 80 139 25 24 26
24 4.6 «36 .15 .17 +04 1330 516 81 140 25 25 25
es 4.4 «36 15 .17 +04 1250 519 81 140 26 24 25
26 Q.1 .36 .15 .14 .02 1220 522 83 139 26 24 26
27 3.6 36 .15 .10 .02 1180 526 124 138 26 25 26
28 .67 .22 .15 «10 +00 1140 534 187 137 26 23 27
29 «S1 .22 .15 .12 === 1110 541 187 138 26 24 27
30 <51 022 .15 .14 ~== 1100 S4o 187 136 2s 24 27
31 «36 b .20 o7 == 1050 L 188 e 25 24 Lt
TOTAL 129.10 13,73 S.20 S.91 2,62 20740.55 18493 6197 4535 1437 773 77
MEAN 4.16 46 17 .19 094 669 616 200 151 46,4 24.9 24.9
Max 6.5 67 22 .25 .17 1480 999 S48 189 131 26 27
MIN 36 .22 «00 .10 «00 «00 258 76 136 25 23 23
AC=FY 256 27 10 12 S.2 41140 36680 12290 9000 2850 153¢ 1480

CAL YR 1976 TOTAL 70786,83 MEAN 193 MAX 1790 MIN  ,00 AC=FT 140400
WTR YR 1977 TOTAL S3079.11 MEAN 145 MaX 1480 MIN .00 AC-FT 105300



MINNESOTA RIVER BASIN
05304500 CHIPPEWA RIVER NEAR MILAN, MN

97

LOCATION.-~Lat 45°06'39", long 95°47'57", in SE 1/4 SE. 1/4 sec.16, T.119 N., R.41 W., Chippewa County, Hydrologic
Unit 07020005, on right bank 800 ft (240 m) upstream from bridge on State Highway 40, 2.0 mi (3.2 km) upstream

from small tributary, and 5.5 mi (8.8 km) east of Milan.
DRAINAGE AREA.--1,870 mi2 (4,840 km2?), approximately.
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--March 1937 to current year.
REVISED RECORDS.--WSP 11"5:' Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 959.69 ft (292.514 m) above mean sea level. Prior to June 15,
1942, nonrecording gage on bridge 800 ft (240 m) downstream at same datum.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by several small lakes
above gage.

AVERAGE DISCHARGE.--40 years, 258 rt3/s (7.31 m3/s), 1.87 in/yr (48 mm/yr), 186,900 acre-ft/yr (230 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.-~Maximum discharge, 11,400 rt3/s (323 m3/s) Apr. 9, 1969, gage height, 15.45 ft
(4.709 m); no flow at times during 1940.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 400 £t3/5 (11.3 m3/s) and maximum (%):

Discharge Gage height

Date Time (£t3/8) (m3/s) (ft) (m)
Mar. 12 2100 *1,530 43.3 a5.99 1.826
June 1 o445 636 18.0 3.30 1.006

a Highwater mark (backwater from ice).

Minimum daily discharge, 2.4 £t3/s (0.068 m3/s) Jan. 27 to Feb. 6; minimum gage height, 0.94 ft (0.287 m)

N WP ®

Nov. 10.
OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES
DAY oct NGV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 4,0 7.4 4.0 3.1 2.4 4.9 246 152 575 44 20 23
2 3.9 7.3 3.7 3.0 2.4 5.2 243 142 396 40 24 20
3 3.4 743 3.7 2.9 2.4 S.4 234 134 317 38 24 35
4 3,0 Tel 3,7 2.9 2.4 5.8 219 130 285 37 22 30
s 2.7 7.5 3.7 2.9 2.4 6.2 194 143 259 38 21 31
[ 3,2 7.7 3.7 2.9 2.4 6.6 176 166 227 45 20 27
7 3.6 7.7 3.7 2.8 2.5 7.1 174 163 195 55 19 2a
8 4.0 7.8 3.7 2.8 2.5 7.7 165 142 172 49 e 21
9 4,2 7.8 3.7 2.8 2.6 10 167 131 148 44 16 15
10 4,0 7.3 3.8 2.8 2.7 14 162 123 1268 a1 14 12
11 4,3 7.4 4,0 2.8 2.8 20 158 113 113 42 14 13
12 Sel 7.6 4,2 2.8 2.9 920 155 107 100 47 12 11
13 5.1 7.8 4,5 2.7 3.1 1170 147 103 90 46 10 9,
14 S.2 7.8 5.2 2.7 3.3 730 147 97 79 43 10 9.
15 4.8 8,5 6.0 2.7 3.3 440 149 95 82 43 11 9.
16 4,5 9.0 6,3 2.7 3.5 625 161 8R 99 42 12 8,
17 4.8 9.6 6.3 2.7 3.6 560 181 86 118 4y 13 8,
18 Sel 9,8 6.3 2.7 3.6 405 191 84 125 40 13 8,
19 6e1 9,8 6.3 2.7 3.6 310 209 76 114 39 1 10
20 6.7 1t 6.2 2.6 3.6 330 223 79 102 34 10 14
T2t 6.9 12 6.0 2.6 3.7 330 202 81 91 33 11 14
22 6.8 12 5.9 2.6 3,7 440 251 89 LY 29 10 14
23 7.4 12 S.7 2.6 3.8 320 249 81 81 28 9.8 21
24 7.2 12 S.6 2.6 4.0 300 242 82 77 30 9.2 26
25 7.9 12 5.5 2.5 4.1 320 231 74 71 26 8.8 2s
26 8.1 11 5.3 2.5 4,3 400 216 72 62 24 10 24
27 8,3 10 S.2 2.4 4.5 343 200 97 57 23 29 22
28 8.0 6.5 4.9 2.4 4.7 315 187 86 51 24 28 23
29 7.7 5.0 4,2 2.4 ——— 302 173 62 a7 25 22 23
30 7.5 4,5 3.6 2.4 — 263 164 92 a9 26 18 26
31 7.4 - 3.3 2.4 - 258 -—- 243 ——- 28 2s ——
TOTAL 170,.9 260,2 147,9 83,4 90.8  9193.9 5856 3433 4395 1147 498,8 557.8
MEAN 5.51 8,67 a,77 2.69 3.24 297 195 111 147 37.0 1641 18,6
MAX 8.3 12 6.3 3.1 4,7 1170 251 243 575 55 29 35
MIN 2.7 4,5 3.3 2.4 2.4 4.9 147 72 47 23 8.8 8,2
LFsSM .003 005 +003 001 .002 .16 .10 .06 .08 .02 . 009 .01
IN, .00 .01 .00 .00 .00 .18 W12 .07 .09 .02 .01 .01
AC=FT 339 S16 293 165 180 18240 11620 6810 8720 2280 989 1110
CAL YR 1976 TOTAL 45248,2 MEAN 124 MAX 1330 MIN 1.8 CFSM .07 IN .90  AC-FT 89750

WTR YR 1977 TOTAL 25834,7 MEAN 70.8 MAX 1170 MIN 2.4 CFSM .04 IN .51 AC-FT 51240
NOTE.--No gage-height record Mar. 12.



98 MINNESOTA RIVER BASIN
05304500 CHIPPEWA RIVER NEAR MILAN, MN--Continued
WATER-QUALITY RECORDS

PERIOD OF RECORD.~-Water years 1960-67, 1972 to current year.
SUSPENDED=SEDIMENT, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1977

MEAN MEAN ME AN MEAN MEAN MEAN
CONCEN= CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=
TRATION LOADS TRATION LOADS TRATION LOADS TRATION LOADS TRATION LNADS TRATION LOADS
DAY (MG/L)  (T/DAY) (MG/L)  (Y/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/0DAY)

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

1 —— [ [, ne o e [ awe owa [,
2 [ caw [, e . . - [, e -
3 e . [ [ . . ——— [ caw .
a4 e - w= - - e ~nw —-——— = LT
5 -—— - - . [ e one | we- owe .
6 [, [ . -me ewe J—, .ne - ome .
7 [ [, [ -ne . Ry, ——— . [ [
8 . e . owe e e eve e -me o=
9 vow [— wow [— - . [, eve . wow

10 ewe ——e [P ——— caw ane cow cow . —ew

11 - ——- o= cme - - - e P e

12 [RP. [ o e o .- —— —ow [, .-

13 e .= —— e [, e . - 85 269

14 - . w— —— —— - - - . 99 177

15 108 1.4 —— - - .- oma [ 34 40

16 ——— [N - .- 154 2.6 - e 55 93

17 -es —— ——— i —— a—- 29 .28 44 67

18 [, —— [, one . —ew cow - 33 36

19 e e —am e ow . onw - 36 30

20 [, P [ - . - — o a3 38

21 cow . .o -——e cow [ —— ——— 22 20

22 [ ——e 177 5.7 ——e R, . . 3o 43

23 - - - - . - e .- eee [,

24 e -—— PR, e e e - —— ——— cum

25 [ - oo con cow —ow . e 45 39

26 nem e -—- - —— wew . - —— cnm

27 N wew [ [ [ . - cow . eve

28 23 50 —- cew - —— - ——m e com

29 .o .- R [ e—e - - o- wee [

30 e PR, -—. -ee e - - .- e -—e

3t - —ow - cw —— cwe e ema - -

TOTAL — 1.90 —— 5.7 —— 2.6 —— 0.28 -— 852
TOTAL LOAD FOR YEAR: 1584.88 TONS.



MINNESOTA RIVER BASIN 99
05304500 CHIPPEWA RIVER NEAR MILAN, MN--Continued
WATER-QUALITY RECORDS |

SUSPENDED=SEDIMENT, WATER YEAR OCTOBER 1976 TO SEPTEMRER 1977

MEAN MEAN MEAN ME AN ME AN MEAN
CONCEN~ CONCEN=~ CONCEN=~ CONCEN=~ CONCEN=- CONCEN=
TRATION L0ADS TRATION LOADS TRATION LOADS TRATION LQOADS TRATION LOADS TRATION LOADS
DAY (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/7L)  (T/DAY)

APRIL May JUNE JuLy AUGUST SEPTEMBER

1 ~—- - 426 664 ae= - ——-
2 . ——- ——— an= a—- ——— .
3 am - ——- - .- . .

4 cn- ——e -ne - - ava R
5 . — ——- ——- ——- ——- -
6 59 26 .- - - .- .- -
7 ane .—— ——- ——— ——= - - ——-
8 - - - - 9% 4.1 - -—-
9 - — ——- eee ~—— — ——— ———

10 “em - - - ——- ———- -— —

1t - - - ——= - - —— -—-

12 . -— R ame [ . . [

13 .- — - .- - .- -—- ---

14 —- - —— - ——— ——- ——— ———

15 .o .——- R —e- [ [ 91 2.3

16 - [ . [ - [ [, ———

17 ——- ——- - ——— ——- . o -—-

‘8 hdadd hadd haddd -- - hadad hadd ded

19 [, [ [ -ne . [y [p— [,

20 ——- - ——— ——- ——- ——- ——- ——

21 ome e ——- . P ——- ———

22 -me ——- -—- ——- ——-

23 .- -—- .- - -

2a 123 26 - - ---

25 - - _— e —--

26 ——— - R —— ——— -a- ——— -

27 ——- ——— ——— ——- ——- . - ——-

28 ——- . ——- ——— - .- ——- ——-

29 ane —ne .—- [, . [y, ame

30 — ——- ame ——- —-—— — I

31 - [ ——— —ne —— — .

T07AL ——- 26 a-e 690 - 4.1 ——- 2.3
TOTAL LOAD FOR YEAR:  1584.58  TONS,



100 MINNESOTA RIVER BASIN
05311000 MINNESOTA RIVER AT MONTEVIDEOC, MN

LOCATION.~--Lat 44956'00", long 95C44'00", in NW 1/4 NW 1/4 sec.19, T.117 N., R.40 W., Yellow Medicine County,
Hydrologic Unit 07020004, on right bank 100 ft (30 m) upstream from bridge on U.S. Highway 212, at
Montevideo, and 400 ft (122 m) downstream from Chippewa River.

DRAINAGE AREA.-~6,180 mi2 (16,000 kmz), approximately.

PERIOD OF RECORD.--July 1909 to September 1917, October 1917 tc September 1929 (no winter records), October 1929
to current year. Prior to October 1939, published as "near Montevideo."™ Monthly discharge only fecr some
periods, published in WSP 1308,

REVISED RECORDS.~-~WSP 1035: 1919(M). WSP 1085: 1935-36. WSP 1508: 1912, 1925(M), 1929(M).

GAGE.--Water-stage recorder. Datum of gage is 909.12 ft (277.100 m) above mean sea level. July 22, 1909, to
Feb. 4, 1932, nonrecording gage at bridge 600 ft (183 m) downstream at present datum. Feb. 5, 1932, to
Nov. 26, 193&, nonrecording gage at bridge 100 ft (30 m) downstream at present datum.

REMARKS.-~-Records good except those feor winter periods, which are fair. Flow regulated by Big Stone Lake since
Apr. 17, 1937, Lac qui Parle since January 1938 and Marsh Lake since Nov. 1, 1939,

AVERAGE DISCHARGE.--56 years (water years 1910-17, 1930-77), 663 ft3/s (18.8 m3/s), 480,300 acre~ft/yr
(592 hm?/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 35,100 £t3/s (994 m3/s) Apr. 12, 1969, gage height, 21.68 ft
(6.608 m), from high-water mark; no flew for several days in 1933-34, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,790 r£t3/s (50.7 m3/s) Mar. 21, gage height, 7.90 ft (2.408 m)
(backuager from ice); maximum gage height, 10.21 ft (3.112 m) Mar. 17 (backwater from ice); minimum, 2.6 rt3/s
(0.07 m>/s) Oct. 15, gage height, 0.59 £t (0.180 m).

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocrt NOV DEC JAN FEs MAR APR MaY JUN JuL AUG SEP
1 7.5 11 b.b 4.8 3.8 7.0 1070 581 233 168 37 38

2 7.0 11 b.2 4.8 3.8 7.0 1050 s78 266 168 37 38

3 7.5 1 b.2 4,8 3.8 7.1 1010 577 306 163 35 40

q S.8 12 b,2 4,7 3.8 7.2 949 565 308 157 37 39

S S.6 1 6.2 4,7 3.8 7.3 953 a1} 306 157 37 39

6 Se7 10 6.1 4.6 3.8 7.4 910 368 300 114 38 39

7 5.5 9.7 6.0 4,5 3.8 7.6 859 368 287 73 39 39

8 S.6 11 6.0 4.4 3.9 7.8 834 365 287 58 39 41

9 S.5 11 5,0 4.4 4.1 8,6 816 366 249 57 39 37
10 S.7 11 6.0 4,3 4,3 15 804 331 236 58 39 38
1 S.7 11 b.0 4,3 4,0 85 783 317 217 b2 36 39
12 S.l 10 6.0 4.2 5.2 1020 776 182 208 55 34 41
13 4.8 11 6.0 4,2 S.6 960 766 113 207 56 3a a0
14 4.6 11 bl 4.1 S.7 788 769 102 185 S4 35 36
15 3.0 10 7.0 4,0 5.8 820 719 102 198 53 39 36
16 2.9 9.4 8,0 4.0 S.8 1170 392 103 219 53 41 36
17 3.2 9.0 8.3 3.9 9.9 1710 333 103 190 53 35 35
18 3.8 10 8,2 3.9 6.0 1670 330 101 190 s2 33 37
19 - 7.0 12 8,0 3.9 6.2 1720 322 98 187 a9 34 32
20 70 12 7.7 3.9 6.4 1760 336 100 183 43 35 31
21 7.2 13 7.5 3.9 6,95 1750 409 96 185 38 35 32
22 9.7 15 7.3 3.9 6.7 1710 517 104 196 37 34 38
23 11 15 7.1 3.9 6.8 1720 550 95 194 54 3s 39
24 11 15 6.9 3.9 6.8 1620 550 93 189 S50 35 41
25 11 15 6.7 3.9 6.8 1440 555 89 187 38 36 34
26 11 13 6,5 3.9 6.9 1330 559 98 187 37 a0 32
a7 12 12 6.2 3.9 6.9 1280 562 113 189 38 68 31
28 12 10 5.8 3.9 6.9 1230 564 204 183 37 a6 31
29 13 9.0 Se4 3.8 - - 1210 569 249 176 36 ai 32
30 12 8.0 5.0 3.8 ——— 1160 575 240 171 40 41 35
31 11 il 4.9 3.8 “e- 1130 -——— 236 - 39 a2 Eided
TOTAL 229.4 339.1 202.4 1290 150.4 27335.0 20191 7444 6619 2147 1186 1096
MEAN 7.40 11.3 6,53 4.16 5.37 882 673 240 e21 69.3 38.3 36.5
MAX 13 15 8.3 4,8 0.9 1760 1070 581 308 168 68 a1
MIN 2.9 8,0 4.9 . 3.8 3.8 7.0 322 89 171 36 33 31
AC=FT 45S 673 401 256 298 54220 40050 14770 13130 4260 2350 2170

CAL YR 1976 TOTAL 96694.9 MEAN 264 MAX  225¢ MIN 2,9 AC=FT 191800
WTIR YR 1977 TOTAL 67068.3 MEAN 184 MAX 1760 MIN 2.9 AC=FT 133000



MINNESOTA RIVER BASIN 101
05311400 SOUTH BRANCH YELLOW MEDICINE RIVER AT MINNEOTA, MN
LOCATION.--Lat 44°33'50n, long 95°59'50", in SE 1/4 sec.26, T.113 N., R.43 W., Lyon County, Hydrologic Unit
07020004, on downstream side of bridge on State Highway 68, 0.5 mi (0.8 km) northwest of Minneota and
. 6 mi (9.7 km) upstream from mouth.
DRAINAGE AREA.-~111 mi2 (287 km2), approximately.

PERIOD OF RECORD.--April 1960 to current year, Monthly and daily discharge for the period Apr. 1, 1960 to
June 30, 1960, published in WSP 71914,

GAGE.--Nonrecording gage read once daily. Datuis of gage is 1,150.00 ft (350.520 m) above mean sea level.
REMARKS . -~Records good.
AVERAGE DISCHARGE.~--17 years, 20.0 ft3/s (0.566 m3/s), 2.45 in/yr (62 mm/yr), 14,490 acre-ft/yr (17.9 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,430 £e3/3 (125 m3/s) Apr. 8, 1969, gage height, 13.41 ft
(4.087 m); no flow at times.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 82 ft3/s (2.32 m3/s) and maximum (*):

gischarg§ Gage height gisohargs Gage height
Date Time (£t3/8) (m°/s) (£t) (m) Date Time (ft3/s) (m3/s) (ft) (m)
Mar, 12 0400 1,320 37.“ *#10.36 3.158 June 18 0630 323 9.15 6.79 2.070

Minimum discharge, no flow Oct. 1 to Hnr.'10, Aug. 7-26, Sept. 1, 11-21, 23.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY acy NOV DEC JAN FES MAR APR MAY JUN JuL AUG SEP
1 .00 00 .00 «00 .00 <00 28 2.4 3.6 10 07 .00
2 «00 <00 .00 .00 .00 .00 23 2.1 7.0 6.0 .03 .02
3 .00 »00 .00 .00 -00 .00 20 2.1 4.0 4.8 .03 .02
4 .00 «00 «00 .00 «00 .00 17 2.8 2.8 4.1 <l .02
H .00 «00 .60 «00 -00 .00 15 2.9 2.1 2.9 .02 .02
6 «00 .00 +00 <00 +00 .00 9.8 2.1 1.3 2.5 .01 .06
7 «00 - -00 .00 <00 .00 .00 11 1.8 .74 4.0 .00 - 06
8 «00 =00 .00 .00 .00 .00 10 1.3 .45 2.8 .00 <03
9 «00 .00 .00 «00 «00 -00 9.5 1.1 .35 1.8 .00 .02
10 <00 -00 <00 .00 .00 .00 15 .90 .29 1.0 .00 <01
11 <00 .00 .00 .00 .00 251 8.2 65 .20 1.7 .00 .00
12 .00 .00 -00 .00 .00 1150 7.6 +49 .15 1.6 .00 .00
13 .00 «00 «00 «00 .00 744 8.2 .39 .12 1.5 .00 .00
14 <00 00 .00 «00 .00 495 7.4 .32 .08 .74 .00 .00
15 «00 .00 .00 00 «00 260 6.6 .23 .12 «65 +00 .00
16 «00 <00 «00 .00 «00 137 6.5 .15 91 .65 .00 .00
17 -00 .00 .00 .00 .00 104 6.0 .18 252 57 00 .00
18 .00 .00 .00 «00 .00 79 S.4 .49 291 .45 .00 .00
19 .00 «00 .00 .00 +00 51 5.0 .74 234 <39 .00 .00
20 .00 - 00 .00 .00 .00 44 4.8 1.4 163 .32 .00 .00
3 «00 .00 00 .00 -00 35 9.3 7.8 103 .29 .00 .00
22 -00 .00 «00 .00 «00 23 7.8 16 73 .23 .00 02
a3 «00 «00 .00 .00 <00 15 6.8 i S5 30 .00 .00
24 «00 <00 <00 .00 <00 19 6.3 5.1 42 .69 .00 .18
25 .00 .00 «00 .00 <00 23 5.4 2.7 32 .57 .00 1.0
26 .00 «00 «00 «00 .00 22 4.8 1.4 25 .35 .00 .49
21 <00 «00 .00 .00 <00 19 4.0 l.6 19 .23 .11 .20
28 .00 .00 <00 .00 «00 20 3.0 3.8 15 .15 .23 .18
29 <00 «00 .00 +00 ~—- 31 2.8 3.6 12 .10 .15 .20
30 «00 .00 00 «00 Ll 37 2.7 3.3 13 .15 .10 2.5
31 .00 oo »00 +00 —-—- 34 - 3.0 -— .10 .01 —-—
TOTAL .00 «00 .00 .00 .00 3593.00 276.9 83.84 1443.30 51.63 <77 5.03
- MEAN 000 «000 +000 +000 000 116 9.23 2.70 48.1 1.67 .025 .17
MAX .00 .00 .00 .00 .00 1150 28 16 291 10 .23 2.5
NIN .00 «00 .00 .00 +00 .00 2.7 .15 .08 .10 .00 .00
CFSM .000 +000 +000 000 000 1.05 .08 .02 .43 .02 .000 002
IN, .00 «00 .00 «00 .00 1.20 .09 .03 .48 .02 .00 .00
AC-ET .00 .00 »00° .00 .00 7130 549 166 2860 102 1.5 10.0

CAL YR 1976 TOTAL 2565.37 MEAN 7.01 MAX 220 MIN .00 CFSM .06 IN .86 AC=FT 5090
WTR YR 1977 TUTAL 5454.,47 MEAN 14.9 MAX 1150 MIN  ,00 CFSM .13 In 1.83 AC-FT 10820



102 MINNESOTA RIVER BASIN
05313500 YELLOW MEDICINE RIVER NEAR GRANITE FALLS, MN
LOCATION.--Lat 4N4O43t18", long 95°31'07", in SW 1/4 sec.35, T.115 N., R.39 W., Yellow Medicine County, Hydrologiec
Unit 07020004, on right bank 50 ft (15 m) downstream from highway bridge, 6 mi (9.7 km) upstream from mouth,
and 8 mi (13 km) south of town of Granite Falls.
DRAINAGE AREA.--~653 m12 (1,691 km?).

PERIOD OF RECORD,--March 1931 to September 1935 (no winter records), October 1935 to September 1938, October 1939
to current year. Monthly discharge only for some periods, published in WSP 1308.

REVISED RECORDS.-=-WSP 1508: 1931, 1934(M), 1937(M), 1946(M), 1950(M).

GAGE.--Water-stage recorder. Datum of gage is 960.64 ft (292.803 m) above mean sea level. Mar. 16, 1931, to
June 13, 1938, nonrecording gage, on bridge 50 ft (15 m) upstream at same datum. Oct. 12, 1939, to Nov. 30,
1952, nonrecording gage 500 ft (152 m) downstream at same datum.

REMARKS .~-Records good except those for winter periods, which are fair. Natural discharge affected by unknown
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme
floods.

AVERAGE DISCHARGE.--41 years §uater years 1936-38, 1940-77), 101 ft3/s (2.86 »3/s8), 2.10 in/yr (53 mm/yr),
73,200 acre-ft/yr (90.3 hm’/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,200 ft3/s (487 m3/s) Apr. 10, 1969, gage height, 14.90 ft
(4.542 m); no flow at times in 19317, 1933, 1948, 1959.

EXTREMES OQUTSIDE PERIOD OF RECORD.--Floog in June %919 reached a stage of 17.5 (5.3 m), from information by
local residents, discharge, 25,200 ft3/s (714 m>/s).

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft3/s (8.50 m3/s) and maximum (¥):

gischarg§ Gage height gischargg Gage height
Date Time (ft3/s8) (m3/s) (ft) (m) Date Time (ft3/s8) (m3/8) (ft) (m)
Mar. 14 1645 *#2,720 77.0 *6.97 2.124 June 20 1030 365 10.3 3.64 '1.109

Minimum discharge, 0.46 rt3/s (0.013 m3/s) Sept. 9, gage height, 2.03 ft (0.61¢ m); minimum gage height, 1.98 ft
(0.604 m) Aug. M.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR DCTOBER 1976 TO SEPTEMBER 1977
MtAn VALUES

DAY ocy NOV DEC JaN FE® MaR APR MAY JUN JuL AUG SEP
1 1.0 1.7 2.2 2.3 1.7 3.2 226 30 29 4s 2.6 1.8
2 1.2 1.7 2.2 2.4 1.7 3.2 205 29 27 38 2.8 1.8
3 .95 1.7 2.3 2.4 1.7 3.2 178 30 24 37 2.3 1.8
4 .80 1.8 2.3 2.4 1.7 3.2 158 30 20 33 1.8 1.3
S -89 1.9 2.3 2.4 1.8 3.2 139 30 te 28 1.7 1.2
] 1.3 2.0 2.3 2.4 1.6 3.3 126 29 le 29 1.5 <96
7 1.3 2.0 2.3 2.3 1.8 3.4 10¢ 29 19 28 1.2 1.1
8 1.5 2,0 2.3 2.3 1.6 3.6 s 29 17 24 1.0 .98
9 1.6 2.0 2.3 2.3 1.8 4.0 a7 25 16 20 1.3 .58
10 1.5 2.0 2.3 2,2 1.9 7.0 8y 24 13 18 1.2 67
11 1.6 2.0 2.3 2.2 2.1 120 69 21 10 20 1.2 #57
12 1.5 2.0 2.4 2.1 2.2 350 65 19 9.3 16 1.2 «59
13 1.5 2.0 2.5 2.1 2.5 826 1] 17 7.9 13 .92 71
14 1.5 2.1 2.5 2.0 2.4 1860 62 14 7.1 11 .92 76
15 1.6 2.2 2,5 1.9 2.4 2330 59 13 6.7 9.8 1.4 71
16 1.8 2.1 2.5 1.9 2.5 2310 54 13 13 a.8 1.6 .68
17 1.8 2.1 2.5 1.8 2,5 1900 S1 13 31 8.4 1.6 67
18 2.6 2.1 2.5 1.7 2.5 1360 63 11 46 8.7 ted «90
19 2,9 2.1 2.5 1.7 2.6 948 54 8.8 311 7.4 1.4 .88
20 2.4 2.2 2.5 1.7 2.7 706 49 9.9 361 S.4 1.4 76
21 2.1 2.1 2.5 1.7 2.7 545 48 11 350 4.6 1.3 -85
22 2.2 2.0 2.5 1.6 2.8 405 L1 13 294 4.1 1.2 1.2
23 2,3 2,0 2.5 1.6 4.0 330 48 14 235 4.7 1.2 1.4
24 2.3 2.0 2.5 1.6 3.7 293 S1 24 186 4.4 83 1.5
25 2.3 2.1 2.5 1.7 3.3 281 48 30 149 4.6 .74 2.0
26 2.2 2.2 2.4 1.7 3,2 236 42 35 118 4,0 1.4 1.3
27 1.9 2.1 2.3 1.7 3.2 198 39 52 93 3.5 2.9 1.1
28 1.8 2.0 2.3 1.7 3.2 185 38 69 74 4,3 2.5 «90
29 1.8 1.9 2.3 t.7 - 181 35 60 61 3.8 2.9 1.1
30 1.8 2.2 2.3 1.7 —-— 178 34 42 S4 3.3 2.4 1.8
31 1.6 daid 2.3 t.7 - 198 - 53 Lalabd 2.8 2.2 -
TOTAL 53,54 60,3 73,9 60,9 68.0 15777.3 2409 807.7 2616,0 452,64 0.0} 32,57
MEAN 1.73 2.01 2.38 1.96 2.435 509 80.3 26.1 87.2 14.6 1.61 1,09
MAX 2.9 2.2 2.5 2.4 4.0 2330 226 69 361 45 2.9 2,0
MIN «80 1.7 2,2 1.6 1.7 3.2 34 8.8 7.1 2.8 74 57
CF8Mm «003 +003 004 .003 004 .78 .12 04 .13 .02 «002 .002
IN. 00 «00 .00 -00 .00 .90 .14 +05 $15 «03 .00 00
CAL YR 1976 TOTAL 9328.34 MEAN 25.5 MAX 600 mMIN .03 CFSM .04 IN .53
WIR YR 1977 TOTAL 22461.82 MEAN 61,5 MAX 2330 MIN .57 CFsM .09 IN 1,28



MINNESOTA RIVER BASIN 103
05315000 REDWOOD RIVER AT MARSHALL, MN

LOCATION.--Lat 44°27'05", long 95°47'13", in SE 1/4 NW 1/4 sec.#, T.111 N., R:41 W., Lyon County, Hydrologic
Unit 07020006, on downstream side of highway bridge on Fourth Street in Marshall, and 10 mi (16 km) upstream
from Threemile Creek.

DRAINAGE AREA.--307 mi? (795 km2).

PERIOD OF RECORD.--March 1940 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.~-Nonrecording gage and crest-stage gage. Datum of gage is 1,144,88 ft (348.959 m) above mean sea level.
Nonrecording gage and crest-stage gage on diversion channel. Datum of gage is 1,100,00 ft (335.280 m) above
mean sea level.

REMARKS.--Record8 good except those for winter period, which are fair. Water diverted at medium and high stages
into diversion channel 3 mi (4.8 km) above station, bypasses station and returns to river 1 mi (1.6 km) below
station. Diversion began Mar. 18, 1964. These records include flow in the diversion channel. Unknown amount
of natural diversion into Cottonwood River basin at extremely high stages.

"AVERAGE DISCHARGE.--37 years, 44.6 ft 3/s (1.263 m3/s), 1.97 in/yr (50 mm/yr) 32,310 acre-ft (39.8 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--River only, maximum discharge, 5,370 rt3/s (152 m3/s) June 17, 1957, gage height,
10.14 £t (3.091 m); maximum gage height, 11.05 ft (3.368 m) Apr. 6, 1951, from floodmark; no flow at times.

Diversion only, maximum discharge, 4,440 £t3/s (126 m3/s) Apr. 10, 1969, gage height, 78.45 ft (23.912 m);
no flow 6n many days.

Combined flow, maximum discharge, 5,590 f£t3/s (158 m3/s) Apr. 10, 1969; no flow at times.
EXTREMES FOR CURRENT YEAR.--River only, maximum discharge, 337 £t3/s (9.54 m3/s) June 18, gage height, 3.31 ft
(1.009 m), from crest-stage gage; maximum gage height, 4.76 ft (1.451 m) Mar. 14, from crest-stage gage
(backwater from ice); no flow on many days.

Diversion only, maximum discharge, 1,240 ft3/s (35.1 m3/s) Mar. 12, gage height, 75.57 £t (23.034 m),
(backwater from ice); no flow on many days.

Combined flow, maximum discharge, 1,360 £t3/s (38.5 m3/s) Mar. 12; no flow on many days.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SERTEMBER 1977
MEAN VALUES

ocT NOV DEC JaN FEB MAR APR MAY JUN Jut AUG SEP

DAY

1 .00 .14 14 .00 .00 3.2 39 7.6 6.9 43 .28 1.9
2 .00 .01 .60 .00 .00 3.3 24 6.9 5.6 42 .00 4.0
3 .00 .00 .70 © .00 .00 3.3 21 24 4.0 44 2.0 4,0
.4 .00 .00 .75 .00 .00 3.3 18 13 3.2 40 8.0 3.6
S .00 .01 .80 .00 .00 3.3 14 6.9 2.5 35 16 3.2
6 .00 .00 .80 .00 .00 3.4 13 7.6 2.2 56 16 2.5
7 .00 <00 .80 .00 .00 3.5 12 5.6 1.9 56 11 2.5
8 .00 .08 .80 .00 .00 3.7 9.2 6.2 5.0 41 6.5 2.2
9 .00 .38 .85 .00 .01 4.8 8.4 5.1 6.9 34 2.0 1.1
10 .00 .38 .85 .00 .04 7.5 S.1 4.0 2.5 30 1.3 1.6
11 .00 .38 .85 .00 .11 670 5.1 4.0 2.2 31 1.3 2.8
12 .00 .37 1.0 .00 .22 1050 Set 3.6 2.2 26 .20 2.2
13 .00 .36 1.2 .00 1.2 586 5.1 2.8 1.9 24 .00 2.5
14 .00 .36 1.2 .00 2.3 530 5.1 2.5 1.3 12 .00 3.6
15 .00 .36 1.2 .00 2.7 573 5.1 2.2 23 8.0 .59 5.6
16 .00 .37 1.2 .00 2.7 373 6.2 6.5 87 6.1 2.8 1.9
17 00 .38 1.2 .00 2.7 391 22 30 251 5.5 1.4 4.0
18 .00 .39 1.4 .00 2.7 168 21 9.2 296 5.6 1.2 2.5
19 .00 .43 1.4 .00 2.7 160 10 6.2 150 8.1 1.5 1.9
20 .03 .50 1.4 .00 2.7 130 18 6.2 200 12 .89 4,0
21 .08 .64 1.3 .00 2.7 90 18 13 2217 12 .39 3.6
22 .05 .90 1.2 .00 2.8 78 18 29 198 8.3 .05 8.4

23 .08 1.2 1.0 .00 2.8 60 17 31 171 8.3 .08 17
24 .21 - 1.8 .90 .00 2.9 52 16 31 135 8.2 .14 6.2
25 .08 1.8 .84 .00 3.0 43 15 20 108 6.5 .14 3.6
26 .05 2.0 .80 .00 3.0 38 14 34 78 7.5 .59 3.6
27 .03 1.1 .75 .00 3.1 24 13 17 69 4,0 7.2 2.8
28 .03 1.1 .60 .00 3.2 39 10 10 62 3.6 11 2.8
29 .05 1.1 .33 .00 — 54 6.9 9.2 48 3.2 7.6 2.6

30 .08 .85 .12 .00 - 51 6.9 8.4 50 .84 2.6 28
31 .14 — .00 <00 — 41 - 8.4 -— .84 1.8 -
TOTAL .91 17.39 26.98 .00 43,58  5240.3 401.2 371.1  2201.3  622.58  104.55 136.4
MEAN .029 .58 .87 .000 1.56 169 13.4 12.0 73.4 20.1 3.37 4.55
. MAX .21 2.0 1.4 .00 3.2 1050 39 34 296 56 16 28
MIN .00 .00 <. 00 .00 .00 3.2 5.1 2.2 1.3 .84 .00 1.1
CFSM .00 .002 .003 .000 .005 .SS .04 .04 .24 .07 .01 .02
IN. .00 .00 .00 .00 .01 .63 .05 .04 .27 .08 .01 .02

CAL YR 1976 TOTAL 4505,81 MEAN 12.3 MAX 283 MIN .00 CFSM .04 IN .55
WTR YR 1977 TOTAL 9166.29 MEAN 25.1 MAX 1050 MIN .00 CFSM .08 IN 1,11



104 MINNESOTA RIVER BASIN
05316500 REDWOOD RIVER NEAR REDWOOD FALLS, MN

LOCATION.--Lat 44°31'25", long 95°10'20", in SE 1/4 NE 1/4 sec.9, T.112 N., R.36 W., Redwood County, Hydrologic
Unit 07020006, on right bank 20 ft (6 m) upstream from highway bridge, 3 mi (4.8 km) west of town of Redwood
Falls, and 8.5 mi (13.7 km) upstream from mouth.

DRAINAGE AREA.--697 mi2 (1,805 km2).

PERIOD OF RECORD.--July 1909 to September 1914 (no winter records except 1911-12). August 1930 to September
1935 (no winter records), October 1935 to current year.

GAGE.--Water-stage recorder. Datum of gage is 972.33 ft (296.366 m) above mean sea level. July 1909 to
September 1914, nonrecording gage at bridge 20 ft (6 m) downstream at datum 0.22 ft (0.067 m) lower. August
1930 to Oct. 25, 1949, nonrecording gage, at bridge 20 ft (6 m) downstream at present datum.

REMARKS.-;Records good except those for winter period, which are fair. Natural discharge affected by unknown
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme
floods.

AVERAGE DISCHARGE.--43_years (water years 1912, 1936-77), 98.0 rt3/s (2.78 m3/s), 1.91 in/yr (49 mm/yr), 71,000
acre-ft/yr (87.5 hm3/yr).

EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 19,700 ft3/8 (558 m3/s) June 18, 1957, gage height, 15.92 ft
(4.852 m), from floodmark; no flow for several days in January 1940 and for part of each day Aug. 19, 20,
1959.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 150 ft3/s (4.25 m3/s) and maximum(®):

D'scharg§ Gage height D schargg Gage height
Date Time (ft3/8) (m3/s) (ft) (m) Date Time (£t3/8) (m>/s) (rt) (m)
Mar. 15 2315 #3,730 106 a*10.89 3.319 July 20 1245 800 22.7 3.71 1.131
May 18 1515 329 9.32 2.96 0.902 July 28 0730 321 9.09 2,84 0,866
June 19 1500 408 11.6 3.13 0.954
a Ice jam
Minimum daily discharge, 0.1l rt3/s (0.004 m3/s) Jan. 1h.
OISCHARGE, In CUBIC FEET PER SECUND, WATER YEAK OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES
DAY ucr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 .79 1.1 2.0 .94 .98 1.9 160 41 5S4 80 4e 15
2 69 1,3 1.9 <88 .98 1.9 154 36 4s 74 29 17
3 o717 1,1 1.9 +80 <98 1.9 129 36 42 70 20 17
4 .82 6.7 t.9 .70 98 1.9 129 42 35 62 16 28
5 «65 9.6 1.9 .64 .98 1.9 118 a7 31 60 15 19
6 5% 8.6 1.9 58 .98 1.9 102 44 23 61 14 16
7 .37 7.3 1.9 53 .98 2.0 95 38 20 Sé 12 12
8 o490 6.8 1.9 46 .98 2.5 87 3% 18 68 11 10
9 «60 7.0 1.9 o41 1.0 4,0 80 27 17 o8 11 R.4
10 .67 5.5 1.8 37 1.1 S.0 74 23 16 63 15 a.3
11 .84 3.8 1.7 .34 1.2 of 68 21 15 55 22 8.2
12 <76 3,2 1.6 .27 1.2 480 60 20 14 49 14 7.5
13 1.0 3.0 1.6 .17 1.3 T60 .Y 19 13 46 10 7.6
14 t.2 2.9 t.6 .14 1.4 8060 57 17 12 40 6.1 6.7
15 1.0 2.9 1.6 «15 1.4 1810 55 17 it 36 8,5 5.9
16 .91 2.8 t.5 25 1.7 2010 52 16 192 25 9.2 5.0
17 1.1 2.8 1.5 «35 2.3 1320 54 192 365 24 9.0 4,5
18 1.7 2.7 1.4 .52 2.4 1080 59 293 363 28 8,6 5.3
19 2.2 2.7 1.3 .73 2.4 735 96 24% 399 21 13 6.0
20 2.1 2.7 1.2 1.1 2.4 445 93 182 358 247 8.4 5.8
21 1.9 2.7 1,2 1.2 2.6 325 8z 141 29% 105 7.1 5.6
22 1.7 2.6 1.2 1.2 2.6 269 %6 120 296 76 6.5 6.5
23 1.7 2.6 1.1 1.2 2.6 233 91 110 288 56 6.6 8.5
24 2.2 2.5 1.1 1.2 2.3 201 84 106 250 a4 Se8 10
2s 2.1 2.4 1.1 1.2 2.2 221 Ro 102 203 45 4.9 15
26 1.9 2.4 1.0 1.2 2.1 221 77 89 163 48 4.8 21
a7 1.7 2.3 1.0 1.2 2.0 189 67 79 132 48 7.9 17
28 1.6 2.2 1.0 1.1 2.0 189 s7 77 109 253 18 13
29 1.3 2.1 .98 1.0 ——— 189 52 68 %6 165 22 13
30 1.1 2.0 .98 1.0 - 189 4o 62 89 98 20 14
31 .96 - 97 ~s 99 —— 182 -—— 60 - 62 16 -
TOTAL 37.28 108.3 45,63 22.82 46.04 11932.9 2522 2308 3965 2230 415,2 336.8
MEAN 1.20 3,01 1.47 <74 1.64 385 LUTS 74.5 132 71.9 13,4 11,2
MAX 2.2 9.6 2.0 1.2 2.t 2010 160 293 399 253 4e 28
MIN <37 1.1 .97 .14 <98 1.9 46 16 11 21 4.8 4.5
CFSM <002 «005 02 001 002 «55 .12 .11 «19 .10 «02 002
IN. .00 01 «00 .00 +00 <64 13 12 21 .12 .02 .02

CAL YR 1976 TOTAL 10323.00 MEAN 28,2 MAX 1040 MIN .05 CFSM .04 IN 55
WTR YR 1977 TOTAL 23969.97 MEAN 65.7 MAX 2010 MIN .14 CFSM .09 IN 1.28



MINNESOTA RIVER BASIN 105
05317000 COTTONWOOD RIVER NEAR NEW ULM, MN

LOCATION.--Lat 44°17'40", long 94°26'4o", in N 1/2 sec.33, T.110 N., R.30 W., Brown County, Hydrologic Unit
07020008, on left bank- 600 £t (183 m) upstream from highway bridge, 1.8 mi (2.9 km) south of New Ulm,
and 2 mi (3.2 km) upstream from mouth.

DRAINAGE AREA.--~1,280 ni? (3,320 kmz), approximately.

PERIOD OF RECORD.--July 1909'to December 1913, March 1931 to March 1938, August 1938 to current year (winter
records incomplete prior to 1936).

REVISED RECORDS.--WSP 355: 1912,

GAGE.~~Water-stage recorder. Datum of gage is T796.83 ft (242.874 m) above mean sea level. July 1, 1909, to
Dec. 13, 1913, nonrecording gage at site 2.7 mi (4.3 km) upstream at different datum. Mar. 15, 1931, to
Mar. 31, 1938, nonrecording gage 2.2 mi (3.5 km) upstream at datum 11.41 ft (3.477 m) higher. Aug. 23,
1938, to June 25, 1948, nonrecording gage at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--43 years (water years_1912-13, 1936-37, 1939-77), 264 f£t3/s (7.48 m3/s), 2.80 in/yr
(71 mm/yr), 191,300 acre-ft/yr (236 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 28,700 ft3/s (813 m3/s) Apr. 10, 1969, gage height, 19.15 ft
(5.837 m); maximum gage height, 20.86 gt (6.358 m) Apr. 8, 1965, from floodmark (backwater from ice); minimum
discharge observed, 0.5 ft>/s (0.01% m>/s) Nov. 27, 1952; minimum gage height, 0.72 ft (0.219 m) Nov. 20, 1964.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,900 £t3/s (82.1 m3/s) June 18, gage height, 9.20_ft (2.804 g);
maximum gage height, 9.92 ft (3.02% m) Mar. 13 (backwater from ice); minimum discharge, 3.8 ft3/s (0.11 m3/s)
Oct. 18.

DTSCHARGE, IN CUBIC FEET PER SECUMU, WATER YEAR UCTNBER 1976 Tu SEPTEMWFR 1977
MEAN VALUES

DAY \[a] NOV DEC JAN FEp MAR APK MAY Jun Jub AliG SEP
1 6.2 12 17 12 24 35 198 8e 196 201 52 26

2 5.7 12 17 1 26 35 209 62 108 177 S7 28

3 S.6 12 18 10 27 35 194 78 73 161 S6 28

a 5.9 12 19 9,7 27 35 181 92 59 148 s7 25

S Sed 14 19 9,2 26 34 176 103 53 133 52 25

[ 5.8 16 19 9.6 25 - 34 168 91 LF] 123 LE) 23

7 640 14 19 9.5 25 34 157 84 35 116 43 21

[ 6.1 15 19 2.5 28 33 145 8?2 33 104 39 20

9 6.4 17 19 9.4 29 32 135 81 30 92 41 22
10 5.8 14 19 Q.5 31 35 120 74 26 84 41 20
11 6.0 17 19 9.6 33 180 117 6R 20 80 39 19
12 5.8 17 19 9.8 3y 780 11v 62 24 75 39 19
13 5.6 16 19 10 34 1760 113 58 22 7 32 18
14 5.8 16 19 9.9 34 2320 106 sS4 21 68 29 17
15 6.0 17 18 9,2 34 2100 101 53 26 68 34 17
16 5.9 17 16 8.8 34 2010 102 51 738 6l 38 15
17 6.5 17 18 10 35 1460 127 53 167v 59 37 15
18 8.5 18 18 12 35, 10c0 180 a7 2600 S5 34 23
19 7.4 17 18 15 35 686 232 [ 2550 49 3u 30
20 7.9 17 16 17 35 487 157 42 1860 52 31 2?
21 8.3 17 15 18 35 360 144 B 1440 52 33 20
22 8,5 17 16 19 35 294 135 4 1150 49 45 24
23 8.2 17 16 20 35 238 130 44 934 44 38 26
24 9.3 17 16 21 35 221 © 130 46 729 4? 29 28
25 9.6 17 1o 20 35 211 128 4s 572 40 25 26
26 9.9 16 16 19 35 210 122 45 452 38 23 2a
27 9,3 15 15 18 35 205 117 52 369 41 23 23
28 8.7 16 15 1R 35 205 108 47 291 4R 22 21
29 8.7 16 15 19 -— 208 99 [ 243 53 21 28
30 9.9 16 16 21 -— 198 o3 00 232 49 20 45
31 12 — 15 22 ——— 192 — 301 .- 51 P4 -
TOTAL 226,7 C 471 538 425,7 391 15687 n2u4 2159 16602 2u87 1132 698
MEAN 7.31 15.7 17.4 13.7 31.8 S06 141 69,6 553 80,2 36.5 23.3
MAX 12 18 19 22 35 2320 232 301 2600 201 s7 4s
MIN S.4 12 15 A0 24 32 93 42 21 38 20 15
CF3SM 006 .01 .01 01 .03 40 .11 .05 .43 06 .03 <02
IN. .01 .01 .02 «01 .03 .46 .12 .06 .48 .07 .03 02
AC=FT 450 934 1070 Bud 1770 31120 8420 4280 32930 4930 2250 1360

CAL YR 1976 TOTAL 31917.6 MEAN 87.2 MAX 1320 MIN 2,7 CFSM .07 IN 93 AC-FT 63310
WIR YR 1977 TOTAL 45S61.4 MEAN 125 MAX 2600 MIN S.4 CFSM .10 IN 1,32 AC=FT 90370



106

LOCATION.--Lat 44°714'47", long 94°20'19", in SW 1/4 NE 1/4 sec.17, T.109 N., R.29 W., Blue Earth County,
Hydrologic Unit 07020007, on right bank 30 ft (9.1 m) downstream from bridge on State Highway 68, 0.7 mi
(1.1 km) above mouth, 1.5 mi (2.4 km) south of Courtland.

05317200 LITTLE COTTONWOOD RIVER NEAR COURTLAND, MN

DRAINAGE AREA.--230 mi2 (596 kmz), approximately.

PERIOD OF RECORD.--October 1973 to current year.

station only.

GAGE.--Water-stage recorder.

REMARKS .--Records poor.

EXTREMES FOR PERIOD OF RECORD.=<Maximum dis
(1.606 m); minimum, 0.01 rt3/s (<0.001 m

Datum of gage is 788.25 ft (240.259 m) above mean sea level.

7,

MINNESOTA RIVER BASIN

September 1969 to September 1973, operated as a low-flow

harge, 517 £t3/s (14.6 m3/s) Apr. 17, 1975, gage height, 5.27 ft
/s) Sept.

1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 231 ft3/s (6.54 m3/s) June 18, gage height, 3.89 ft (1.186.m);

maximum gg;e)hgig:t, 4.34 £t (1.323 m) Mar.
s) Sept.

(<0.001 m

OAYy ocTt

1 .76

2 270

3 69

a .72

s b6

6 W71

7 +73

8 «74

9 .78
10 .71

11 .73
12 o71

13 «69

14 .72

15 T4
te .72
17 -79
18 1.0
19 .87
20 .93
21 1.0
22 1.0

23 .96
24 1.1
25 1.1
26 1.1
27 1.0

28 .94

29 .94
30 1.1
31 1.3

TOTAL 26.64

MEAN .86

MAX 1.3

MIN 60

AC=FT 53

CAL YR 1976 TOTAL
WIR YR 1977 TOTAL

-

In CUBIC FEET PER SECUND, WATER YEAR UCTOBER 1976 TO SEPTEMBER 1977
MeAw VALUES

DISCHARGE,
NOV DEC JAN
3 31 .16
3 30 .16
3 «2Y .16
-3 .28 <16
3 .27 «15
.2 .20 .15
.0 25 .15
98 24 .15
<90 24 +15
.82 23 .15
.76 .23 .15
.71 .22 .15
«67 .22 .15
63 .21 .15
<60 .2t «15
«56 20 .15
<54 .20 .15
51 20 « 15
.48 .19 .15
<47 .19 .15
.44 .18 .15
«43 .18 .15
odtl .18 .15
«39 .18 .15
38 17 .15
«36 17 .15
35 <17 .15
«34 A7 «15
«33 <17 .15
.32 <16 .15
e 16 .15
.08 6.63 «69
70 .21 «15
1.3 +31 16
32 .16 .15
42 13 9.3
3985,97 MEAN 10,9
3951.03 MEAN 10.8

12 (backwater from beaver dam); minimum discharge,

FEB

15
.15
15
.15
.15

.15
.15
<15
«15
.15

17
.29
.25
27
.33

.44
«S51
«56
«59
.62

<64
66
«b6
.67
67

67
.68
b8

10.75

.38
.68
.15

21

MAX lod4
MAX 212

MAR

«68
bR
.68
.68
-68

<08
«68
.69

5.0

820.45
26,5

100
68

1630

.16
.02
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02 >»®» 00

[N Vg

sENVNOO

e 0 e e
VN VNA ~NNWND
O L . R
R R
NWWN~ND

D]

N VYN VW e N VIO ~u~NDO

s« 0 0 0 0
Q=D WO
O~NEs AN

R E)

« o0
D090

.

N re e a1y e
- 0NN O N NN

-co BN U e

-



MINNESOTA RIVER BASIN 107
05319500 WATONWAN RIVER NEAR GARDEN CITY, MN

LOCATION.~-Lat #4°02'47", long 94°11'43", in SW 1/4 NE 1/4 sec.28, T.107 N., R.28 W., Blue Earth County,

Hydrologic Unit 07020010, on left bank 25 ft (7.62 m) downstream from bridge on County Highway 13,

1.5 miles (2.4 km) west of Garden City, 5 miles (8.0 km) downstream from Perch Creek, and 7.3 miles

(11.7 km) upstream from mouth.
DRAINAGE AREA.-- 812 mi? (2,103 km?).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1940 to September 1945, 1953, 1960, 1961, 1969, one or more discharge measurements
each year, September 1976 to current year.

GAGE.--Water-stage recorder. Datum of gage is 905.05 ft (275.859 m) above mean sea level. Prior to
September 30, 1945, nonrecording gage at site 200 ft (61 m) upstream and at datum 0.17 ft (0.052 m)
higher.

REMARKS.--Records good except those for period of no gage-height record, Oct. 28 to Apr. 6, which are fair.

AVERAGE DISCHARGE.--6 years (gater years 1941-45, 1977), 276 ft3/s (7.82 m3/s), ¥.62 in/yr (117 mm/yr),
200,000 acre-ft/yr (247 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,620 ft3/s (1?9 m3/s) May 21, 1944, gage height 9.84 ft
(2.999 m) datum then in use; minimum daily, 1.9 ft3/s (0.054 m3/s) Jan. 20 tc Feb. 8, 1977; minimum gage
height, 0.27 ft (0.082 m) July 23, 1940, datum then in use.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Apr. 7, 1965, reached_a stage o§ 18.89 ft (5.758 m) at datum
0.17 £t (0.052 m) higher, from floodmarks, discharge, 19,000 rt3/s (538 m3/s).

EXTREMES FOR CURRENT YEAR.--Maximum gischarge, 1,350 ft3/s (38.2 m3/s) June 17, gage height, 4.70 ft (1.433 m);
minimum daily, 1.9 ft3/s (0.054 m3/s) Jan. 20 to Feb. 8; minimum gage height, 0.44 ft (0.134 m) Oct. 1 and 2.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1975 Tu SEPTEMBER 1976
MEAN VALUES

DAY ocY NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 2.3

2 2.3

3 2.3

4 2.4
5 .2

6 2.5
-7 2.6
8 2.4
‘9 2.4
10 2.0
11 2.4
12 2.2
13 3.4
14 5.7
15 S.7
16 5.1
17 4,5
18 3.8
19 S.0
20 5.7
21 5.8
i S.7
23 4,3
24 3.9
a5 3.3
26 3.3
27 3.9
28 3.9
29 3.6
30 3.9
3 Lad
TOTAL .o ——- .- - - o= .- - - —— —— 108.9
MEAN - —— - .- ama -——- -——- . .- -——— - 3,63
MAX ——- - .—- ——— -—— oee .- - —— —— - 5.8
MIN oma P ama - -—— .- .- R, ome - - 2.7

.
2
o
&

CFSM - ——— .- R - P, .—- ——— [, ——- e

IN. [y, [ ane e . con con ——- cos [, cve .00
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DAY ocy
1 3.6
2 3.6
3 4,3
4 648
s 6.9
6 6,7
7 7.2
8 7.2
9 7.1
10 7.6
11 746
12 T.2
13 7.2
14 T.2
15 7.4
16 8.2
17 7.5
18 7.9
19 9.0
20 8.8
21 10
e2 6.5
23 7.3
4 7.8
2S 8,0
26 7.6
27 7.2
28 7.4
29 7.6
30 7.8
31 8.0
TOTAL 224.2
MEAN 7.23
MAX 10
MIN 3.6
CF3SM «009
IN. .01
WTR YR 1977

TOTAL

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR UCTOBFK 1976 TU SEPTEMBER 1977
MEAN VALUES

MINNESOTA RIVER BASIN

05319500 WATONWAN RIVER NEAR GARDEN CITY, MN--Continued

NOV DEC JAN
8.2 6.8 4,9
8.2 6.7 4,7
8.0 6.6 4.5
7.8 6.5 4,3
7.8 6,4 n,0
8.0 6.5 3.8
8.2 6.2 3.6
8.4 6.0 3.4
8,7 0.0 3.3
8.5 5.9 3.1
8,0 S.b 2.9
7.9 5.7 2.8
7.8 S.6 2.6
7.8 S.6 2.5
7.7 Se6 243
7.6 S.6 2.2
7.6 S.6 2.1
7.5 5.6 2.0
7.5 S.6 2.0
7.4 9.6 1.9
T.4 Se6 1.9
T8 S.6 1.9
7.3 5.6 1.9
7.3 S0 1.9
7.2 5.6 1.9
7.2 Seb 1.9
7.2 5.6 1.9
7.2 S.6 1.9
7.0 5.5 1.9
6.9 9.3 1,9
adad S.1 1.9
230.7 180.4 83.8
7.69 5.82 2.70
8,7 6.8 4.9
6.9 Sl 1.9
009 007 003
01 .01 <00
18635,0 MEAN S1,.1

PARTICLE~SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

DATE

MAR
1700s
APR
07cee
MAY
04,,.
JUN
07,44
JuL
© llde..
AUG
09...
SEP
22vee

TIME

1250
1100
1600
1115
1300
1515
1130

FEB MAR APR MaAY
1,9 3.0 6o 33
1.9 3.0 70 30
1.9 3.0 71 30
1.9 3.0 72 30
1.9 3.0 71 38
1.9 3.0 68 94
1.9 3,0 65 123
1.9 3.0 72 127
2,90 6.0 70 105
2.0 12 69 87
2.1 26 73 74
2.2 52 71 ot
e.3 100 72 55
2.4 200 93 48
2.6 300 asy 43
2.6 200 74 42
2.6 150 69 11
2.6 160 68 98
2.6 180 72 80
- 200 71 109
2.7 180 70 123
2.8 135 66 12s
2.8 110 61 118
2.9 90 56 98
2.9 80 Se 83
3.0 80 4y 83
3.0 73 45 7%
3.0 66 42 97
bt 62 38 387
- 58 36 S12
——— 59 ——— 243
67.0 2603,0 1962 3375
2.39 84,0 65.4 109
3.0 300 a3 S512
1.9 3.0 36 30
L0035 .10 .08 .13
.00 .12 09 .15
MAX 1130 MIN 1.9 CFsM 06

INSTAN=
TAREUQUS
D18~
CHARGE
(CFS)
150
65
30
sS4
32
10

18

TEMPER~
ATURE
(VEG C)

508~

PENDED
SED1~
MENT

(MG/L)

a3

25

16

74

73

46

a7

SUS~
PENDED
SEVI~
MENT
D18~
CHARGE
(1/DAY)

1.3
243

JUN

160
137
105
91
77

64
Sq
ar
42
38

189

154
131
122
i
110

7671
256
1130
27
32
«35

IN .85

AUG SEP
17 16
16 25
14 26
14 25
13 25
11 23
11 20
11 19
10 18
10 16
10 17
9.2 17
9.7 17
9.0 17
10 17
15 17
15 18
13 18
15 18
15 1A
21 19
26 19
23 19
19 19
18 19
17 19
16 19
16 19
15 19
14 19
14 -

4l6,9 577

14.4 19,2

26 26

9.0 16

W02 .02

.02 .03



MINNESOTA RIVER BASIN - 109
05320000 BLUE EARTH RIVER NEAR RAPIDAN, MN

LOCATION.-~Lat 44°05'44" 1long 94°06'33", in SE 1/4 SE 1/4 sec.6, T.107 N., R.27 W., Blue Earth County,
Hydrologic Unit 07020009, on left bank 0.2 mi (0.3 km) downstream from abandoned powerplant of Northern
States Power Co., 2 mi (3.2 km) west of Rapidan, 3.5 mi (5.6 km) downstream from Watonwan River, and
7.8 mi (12,6 km) upstream from Le Sueur River.

DRAINAGE AREA.--2,530 mi2 (6,290 km2), approximately.

PERIOD OF RECORD.~-July 1909 to November 1910 (published as "at Rapidan Mills," no winter records), October
1939 to September 1945, July 1949 to current year.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1508: 1910.

GAGE, -~Water~stage recorder. Datum of gage is 807.83 ft (246.227 m) above mean sea level. July 20, 1909, to
Apr. 28, 1910, nonrecording gage at site 0.2 mi (0.3 km) upstream at different datum. Apr. 29 to Nov. 12,
1910, nonrecording gage at site 800 ft (244 m) upstream at different datum. Oct. 4 to Nov. 1%, 1939,
nonrecording gage at present site and datum.

REMARKS . ~-~Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--3Y years gwater years 1940-45, 1950-77), 806 rt3rs (22.8 m3/s), 4.50 in/yr (114 mm/yr),
583,900 acre-ft/yr (720 hm>/yr).

EXTREMES FOR PERIOD OF RECORD.~~Maximum disch. rge, 43, 108 re3ss (1,220 m3/s) Apr. 9, 1965, gage height, 21.36 ft
(6.511 m), from floodmark; minimum, 6.9 tt /s (0.20 m3/8) Oct. 12, 1955, gage height, 1.04 ft (0.317 m).

EXTREMES FOR CURRENT YEAR.--Haximgm discharge3 1,500 rt3/s (42.5 m3/s) June 17, gage height, 3.73 ft (1.137 m);
minimum daily discharge, 14 ftJ/s (0.396 m /s) Jan. 9 to Feb. 10; minimum gage height, 1.19 ft (0.363 m)
Jan. 21, 23.

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR May JUN JuL AUG SEP
1 24 42 49 19 14 31 160 117 252 188 3% 44

2 23 41 39 19 14 31 160 113 226 174 36 34

3 23 40 38 18 14 32 156 105 199 157 % 51

4 28 42 37 17 14 32 160 108 163 216 32 50

5 25 45 36 17 14 32 156 119 143 241 32 9
[y 24 51 35 16 14 32 149 145 119 197 30 46

7 23 46 34 16 14 33 138 213 103 174 27 42
[} 23 47 33 15 14 33 135 337 93 146 26 39

9 23 48 32 14 14 34 126 274 as 127 26 33
10 23 48 -3 14 14 100 119 218 76 114 24 31
11 26 48 30 14 15 350 111 182 72 108 25 28
i2 28 S1 30 14 16 520 111 157 69 100 24 28
13 26 S3 29 14 16 600 125 139 67 92 22 2R
14 32 sS 28 14 17 690 119 125 62 85 22 28
15 32 56 28 14 t7 780 121 116 65 80 29 26
16 28 58 27 14 17 500 127 110 750 74 36 24
17 28 58 26 14 17 a20 126 157 1370 79 36 25
18 28 58 26 14 17 3134 123 200 1110 76 35 29
19 32 58 25 14 18 270 129 169 993 68 38 26
20 32 56 25 14 18 231 139 206 1010 66 51 25
21 38 S8 24 14 19 181 143 286 937 74 66 2%
22 38 52 24 14 20 185 149 267 702 79 62 26
23 35 51 23 14 20 180 164 243 534 73 62 32
24 38 50 23 14 22 153 188 210 417 68 58 42
as 38 48 22 14 28 1487 190 181 334 60 54 41
a6 38 46 22 14 30 134 168 166 2717 54 55 44
27 38 4q 22 14 30 132 154 155 238 50 53 66
28 40 a3 21 14 31 137 145 173 219 56 51 74
29 a2 42 21 149 ——- 158 135 292 195 49 LT 69
30 43 at 20 14 ——— 158 126 640 205 47 50 76
31 42 e 20 14 — 163 ~—— 375 ——— 45 as ———
TOTAL 961 1476 871 459 508 6813 4252 6298 11085 3217 1233 1207
MEAN 31,0 49,2 28.1 14,8 1841 220 142 203 370 104 39,8 40,2
MAX 43 58 40 19 31 780 190 640 1370 241 66 76
MIN 23- 40 20 14 14 31 111 105 62 45 22 24
CFSM .01 .02 .01 .006 .007 .09 .06 .08 .15 .04 .02 002
IN, . .01 .02 .01 .01 .01 .10 .07 .10 .17 .05 .02 .02
AC=FT 1910 2930 1730 910 1010 13510 8430 12490 21990 6380 2450 2390

CAL YR. 1976 TOTAL 47670 MEAN 130 MAX 1210 MIN 13 CFSM .05 IN .73 AC-FT 94550
WIR YR 1977 TOTAL 38380 MEAN 105 MAX 1370 MIN 14 CFSM .04 IN .59 AC-FT 76130



110 MINNESOTA RIVER BASIN
05320500 LE SUEUR RIVER NEAR RAPIDAN, MN
LOCATION.--Lat 44°06°'40", long 94°02'28", in SW 1/U sec.35, T.108 N., R.27 W., Blue Earth County, Hydrologic Unit
07020011, on right bank 600 ft (183 m) downstream from highway bridge, 1.8 mi (2.9 km) northeast of Rapidan,
and 2.3 mi (3.7 km) upstream from mouth.
DRAINAGE AREA.--1,100 mi2 (2,850 km?), approximately.
PERIOD OF RECORD.--October 1939 to September 1945, July 1949 to current year.

GAGE.--Water-stage recorder. Datum of gage is 775.76 ft (236.452 m) above mean sea level. Prior to Nov. 15,
1939, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--3l years §water years 1940-45, 1950-77), 422 ft3/s (11.95 m3/s), 5.21 in/yr (132 mm/yr),
305,700 acre-ft/yr (377 hm>/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 214,700 ft3/s (700 m3/s) Apr. 8, 1965, gage height, 22.10 ft
(6.736 m), from floodmark; maximum gage height, 22 72 ft (6.925 m) May 22, 1960, from floodmark; minimum
daily discharge, 1.6 ft /s (0.045 m3/s) Feb. 9-25, 1959: minimum gage height 0.65 ft (0.198 m) Sept. 7-13,

1976.
EXTREMES FOR CURRENT YEAR.--Maximug discharge 1,270 ft3/s (36.0 m3/s) June 17, gage height, 4.11 ft (1.253 m),
no peaks above base of 1,300 ft3/s (36.8 s) maxlmgm gage height, 4.28 £t (1.304 m) Mar. 12 (backwater
ﬁrom ice); minimum daily discharge, 7.8 ft /s (0 22 m3/s) Oct. 1; minimum gage height, 0.67 ft (0.204 m)
ov. 17.
DISCHARGE, IN CUBIC FEET PtR SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 7.8 12 14 12 14 20 a7 43 120 61 24 18
2 B.9 12 14 11 13 20 9y 36 108 59 21 29
3 8.9 12 13 10 12 20 94 32 90 74 19 29
4 9.3 12 13 9.6 12 20 96 35 65 93 19 26
S 9.6 12 13 9.6 11 20 97 44 S2 89 17 25
6 10 12 13 9.7 11 21 89 41 42 75 14 26
7 10 12 13 9.8 11 22 84 39 3s 74 13 22
8 10 12 13 9.9 11 23 75 38 30 58 13 19
9 10 12 13 10 11 35 69 40 26 48 13 16
10 9.7 12 13 10 11 110 64 41 24 42 13 14
11 9.4 13 13 i0 12 750 56 39 22 40 11 13
12 9.4 13 13 10 17 540 54 35 22 34 11 13
13 9.4 13 13 11 lo 380 69 31 22 2R 11 12
14 9.4 13 13 11 14 300 62 28 21 25 10 12
15 10 13 13 10 13 230 60 26 20 22 13 12
16 10 12 13 10 1¢ 209 63 26 469 21 17 12
17 9.4 12 13 11 11 180 83 35 118v 26 15 11
18 9.4 14 13 15 11 160 71 132 888 23 14 11
19 17 15 13 21 11 147 69 214 604 19 14 11
20 15 15 12 24 14 130 66 126 453 19 14 11
a1 12 15 12 23 12 125 67 74 349 22 35 11
22 12 15 12 22 14 115 76 58 268 19 27 12
23 12 15 12 20 16 108 71 51 209 16 22 13
24 12 15 12 19 19 102 71 45 167 21 18 17
25 13 14 12 18 20 100 69 42 135 23 18 s7
26 14 14 12 17 20 97 64 40 104 20 19 104
27 13 14 1e 16 20 96 61 42 87 37 18 115
28 13 14 12 16 20 96 Sy 32 79 s7 17 86
29 12 14 12 15 = 96 49 31 65 as 17 71
30 12 14 12 15 —— 95 4s 88 71 3s 18 70
31 12 e 12 14 —— 92 e 133 - 29 18 Ll
TOTAL 339.6 397 393 a429,6 386 4459 2129 1717 5827 1257 523 898
MEAN 11.0 13.2 12.7 13.9 13,8 144 71.0 55,4 194 a0.5 16.9 29,9
MAX 17 15 14 24 20 750 97 214 1180 93 35 115
MIN 7.8 12 12 G.6 11 20 4S 26 20 16 10 11
CFSM .01 <01 01 01 01 .13 .07 .05 .18 .04 .02 .03
IN, .0} «01 .01 «01 .01 .15 .07 06 «20 .04 .02 .03
AC=FT 674 787 780 852 7606 8840 4229 3ato 11560 2490 1040 1780

CAL YR 1976 TOTAL 23708,7 MEAN 64,8 MAX 878 MIN 6,1 CFSM ,06 IN .80 AC=FT 47030
WTR YR 1977 TOTAL 18755.2 MEAN S1.4 MAX 1180 MIN 7.8 CFSM .05 IN .63 AC=FT 37200




MINNESOTA RIVER BASIN 111
05325000 MINNESOTA RIVER AT MANKATO, MN
LOCATION.--Lat 44°09'58", long 94°00'57", in NW 1/4 NE 1/4 sec.13, T.108 N., R.27 W., Nicollet County, Hydrologic
Unit 07020007, on left bank 12 ft (3.7 m) downstream from bridge on U.S. Highway 169 in North Mankato, 1.1 mi
(1.8 km) downstream from Blue Earth River and at mile 107.1 (172.3 km) upstream from Mississippi River.
"Prior to Aug. 15, 1977, at site 0.2 mi (0.3 km) downstream".
DRAINAGE AREA.--14,900 mi2 (38,600 km2), approximately.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1903 to current year (no winter records 1904,
for some periods, published in WSP 1308, Published as "near Mankato":

REVISED RECORDS.--WSP 875: 1917. WSP 955: Drainage area. WSP 1085: 1929.
WSP 1508: 1916(M), 1918(M), 1926(M), 1928, 1930, 1932(M), 1938(M).

1906-10, 1918-29).
1903-21.

WSP 1238:

Monthly discharge only

1903, 1908, 1919.

GAGE.--Nonrecording gage read once or twice daily. Datum of gage is 747.92 ft (227.966 m) above mean sea level.
Prior to Qct. 19, 1921, nonrecording gage, at site 1.3 mi (2.1 km) upstream at datum 6.4 ft (2.0 m) higher.
Mar. 15, 1922, to Nov. 30, 1924, nonrecording gage; Dee. 1, 1924 to May 24, 1971, recorder at site 0.5 mi
(0.8 km) downstream at present datum. May 25, 1971 to Aug. 1%, 1977, recorder at site 0.2 mi (0.3 km)
downstream at present datum.

REMARKS.--Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--56 years (water years 1905, 1911-17, 1930-77), 2,624 £t3/s (74.3 n3/s), 2.39 in/yr
(61 mm/yr), 1,901,000 acre-ft/yr (2.34% km>/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 94,100 tt3/s (2,660 w3/s) Apr. 10, 1965, gage height,
29.09 ft (8.867 m); minimum observed, 26 ft°/s (0. 7& m3/s) Aug. 4, 1934,

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since Apr3 26, 1881, 29.9 ft (9.114 m) present site and
datum, from floodmark, discharge, 110,000 ft3/s (3,120 m>/s) revised.

EXTREMES FOR CURRENT YE R.--Haximu discharge, 7,850 rt3/s (222 m3/s) June 18, gage height, 9.21 ft (2.807 m);
minimum daily, 75 ft3/s (2.12 m /8) Jan. 22-29.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 99 111 98 82 76 130 2690 1050 2130 1420 348 249
2 98 1o 97 82 77 150 2680 1010 1790 1260 336 297
3 97 110 96 82 77 180 2570 982 1460 1140 305 297
4 98 109 95 82 78 220 2460 1010 1200 1110 276 282
S 98 108 95 81 79 270 2360 1140 1040 1110 251 258
6 98 107 94 81 80 360 2220 1280 902 1030 222 258
7 97 108 93 80 82 440 2100 1300 781 923 198 233
8 96 99 93 80 83 520 1970 1380 708 798 183 221
9 94 109 92 79 84 700 1860 1310 650 721 184 209
10 94 107 90 79 8s 960 1810 1120 604 665 169 204
11 94 105 88 78 86 1700 1730 966 591 642 150 187
12 94 104 87 78 86 3300 1670 870 535 579 141 181
13 94 103 85 78 87 5200 1710 795 478 Si1 139 181
14 94 105 83 78 990 5300 1640 747 440 454 136 176
15 96 106 81 78 92 5360 1600 700 430 421 192 163
16 97 107 81 78 93 5600 1570 675 2390 398 239 158
17 97 108 81 77 96 5700 1570 695 6510 389 227 158
18 96 107 81 77 98 5840 1640 809 7770 376 215 176
19 99 108 81 76 108 5750 1640 854 7790 330 212 221
20 102 104 80 76 94 5700 1560 982 7140 309 206 181
21 102 112 80 76 94 5660 1440 1370 6100 313 364 176
22 102 107 80 75 91 S470 1340 1330 4950 302 279 179
23 102 107 80 75 121 4990 1280 1130 4140 310 252 187
24 106 106 80 75 124 4360 1250 974 3550 429 236 19S5
25 106 115 81 75 122 3850 1230 846 3060 364 21e 218
26 107 110 8¢ 75 114 3540 1240 79S 2650 303 204 262
a7 109 107 83 75 108 3390 1230 746 2300 284 198 275
28 108 103 83 75 108 3240 1210 722 2060 309 190 282
29 108 100 83 75 ——— 3140 1140 816 1740 310 184 289
30 109 99 83 76 - 2990 1090 1570 1630 298 181 268
31 111 - 82 76 ——— 2830 -—— 1650 ——— 313 195 ——
TOTAL 3102 3198 2668 2410 2613 96840 51500 31624 77519 18121 6824 6621
MEAN 100 107 B6.1 77.7 93.3 3124 1717 1020 2584 585 220 221
MAX 111 115 98 82 124 5840 2690 1650 7790 1420 364 297
MIN 94 99 80 75 76 130 1090 675 430 284 136 158
CFSM 007 .007 006 . 005 006 .21 12 .07 17 .08 .02 «02
IN, .01 .01 .01 .01 .01 .24 .13 .08 .19 «05 .02 02
AC=FT 6150 6340 5290 4780 5180 192100 102200 62730 153800 35940 13540 13130
CAL YR 1976 TOTAL 272277 MEAN 744 MAX 5020 MIN S8 CFSM ,0S In .68 AC=FT 540100
WTR YR 1977 TOTAL 303040 MEAN 830 MAX 7790 MIN 75 CFSM .06 IN .76 AC=FT 601100



12 MINNESOTA RIVER BASIN
05325000 MINNESOTA RIVER AT MANKATO, MN--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1963-66, 1968 to current year.

PERIOD OF DAILY RECORD.-~
WATER TEMPERATURES: October 1967 to current year.
SUSPENDED~SEDIMENT DISCHARGE: October 1967 to current year.

REMARKS.--During the winter period, suspended-sediment samples were collected monthly and daily sediment load was
estimated on the basis of water records and monthly sediment samples. Water temperature was obtained once-
daily during open water period and monthly for the winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 30.0°C Aug. 19, 1972, Aug. 18, 19, 1976, July 18, 1977; minimum 0.0°C on many
days during winter periods.
SEDIﬁENT CONCENTRATIONS: Maximum daily mean, 2,850 mg/L Aug. 7, 1968; minimum daily mean, 13 mg/L Nov. 24,
1974,
SEDIMENT LOADS: Maximum daily, 247,000 tons (224,100 tonnes) Apr. 9, 1969; minimum daily, 5.2 tens
(4.7 tonnes) Nov. 6, 1976.

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum, 30.0°C July 18; minimum, 0.0°C, on many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 1,300 mg/L Mar. 13; minimum daily mean, 18 mg/L Nov. 6.
SEDIHEgT LOADS: Maximum daily, 20,200 tons (18,300 tonnes) June 17; minimum daily, 5.2 tons (4.7 tonnes)
Nov. 6.

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTORER 1976 TD SEPTEMBER 1977

ONCE=DAILY

DAY ocy NOV DEC JAN FEB MAR APR MayY JUN Jut AUG SEP
1 19,0 9.0 Lt L Lt o= 5.5 18,5 21.5 19,0 16,0 20,5
2 18.0 8,0 Lt - wee 6.0 19.0 2i.0 19.5 18,0 21.0
3 17.5 5.0 Ll d - - S.0 17.0 20,0 28,0 22.0 22.0
4 17.0 S.0 o0 oo o 5.0 16.5 26.0 29.0 23.0 22.0
5 14,0 S.0 bl bt Lt 4,5 18.0 27,0 26.5 23,0 23,0
[ 11,0 S0 e -——— wee ——— 3.5 19.0 2240 25.0 23,5 24,0
7 11,0 5.0 e ans - - S.0 20,5 21,0 29.0 22,0 22.5
8 10.0 S.0 - - - Lt 70 22.0 24,5 27.0 23.0 23,0
9 11,0 4,5 «5 bl Ladd Ll 12,0 16,5 21.5 23.0 24.0 24,0
10 14.0 4,5 o= - - - 14,0 19.5 19.0 24,0 24,0 20,0
11 16,0 4,0 - - - ——- 13,0 22.0 25,5 25.0 23,0 20,0
12 15,0 2.5 it bl Ll - 15,0 22,0 21.0 24,0 23.0 19.0
13 14,0 2.0 e Lt - == 13.0 20,0 20,5 27.0 21,0 20,0
14 14,5 2.0 e - - e 14,0 26.0 21,5 26.0 23.0 21,0
15 8.5 3.0 m—- Lldd Lt 3.0 14.0 22,0 21.0 26.5 20.0 20,0
16 740 3.0 -——- —e= - 16.0 23.0 19.5 29.0 22.0 21.5
17 8.0 3.0 Lot 2.0 ——- 16,0 21.0 21.5 24,0 22.5 22.0
18 8,0 3.0 «0 bt 3.0 16.5 22.0 21.0 30.0 18,0 22,0
19 5.0 4,0 bldd bl d 3.0 17.0 23,0 2240 26,5 19.0 17.0
20 6.5 2.0 Lkl - Lt 2.5 15.5 23.0 21.5 25,5 18.5 17.0
21 Se0 2,0 mew bl bl 3.5 12.5 21.0 21,0 27.0 22.5 17.5
22 5.0 2.0 m— oee Lald 3.0 13,0 20.0 21.5 23,0 20,0 16,5
23 5.0 2.0 e Lhld Ll 4,0 14,0 24,0 23.0 20,0 21.0 17,0
24 6.5 3.0 - - ——- 5.5 13.0 26.5 23.0 26.0 22.0 16,0
as 5.0 3.0 - - bl 5.5 12,5 26,5 23,0 21,0 19,5 17.0
26" S.0 3.0 wee Lt - 9.0 13.0 25,5 24,0 22.0 21,5 17,0
27 S.0 1.0 b Lidd Lt 8.0 14,5 22,0 22.0 19,0 24.0 17.0
28 6,0 .0 oo wee Lldd 8.0 14,5 27.0 22,0 23.0 22.5 17.0
29 7.0 oo ——- = Lild 7.0 15,0 26,0 20.0 20.0 23,0 17.5
30 8.0 b - Ll =—— 7.0 19.5 24,0 2149 21.0 22,0 14,0
31 8.0 bl hadd hataded - 7.0 daiad 21,0 - 18,0 22.5 -
MEAN 10.0 3.5 »5 -0 2.0 5.5 12.0 21.5 22.0 24.5 21.5 19,5

WTIR YR 1977 MEAN 16.0 MAX 30.0 MIN .0




MINNESOTA RIVER BASIN 113

05325000 MINNESOTA RIVER AT MANKATO, MN--Continued
SUSPENDED=SEDIMENT, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

MEAN MEAN MEAN MEAN MEAN MEAN
CONCEN= CONCEN= . CONCEN=~ CONCEN=~ CONCEN=- CONCEN=
TRATION  LOADS TRATION  LOADS TRATION LOADS TRATION LOADS TRATION  LOADS TRATION LOADS
DAY (M6/L)  (T/DAY) (M6/L) (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY) (MG/L)  (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 79 el 34 10 59 16 a7 10 58 12 101 35
-2 70 19 37 1 57 15 47 10 58 12 102 41
3 52 14 40 12 55 14 47 10 57 12 102 50
q 4 11 28 8.2 53 14 a7 10 57 12 100 59
S 40 11 22 6.4 51 13 47 10 58 12 88 64
-3 41 11 18 5.2 52 13 a7 10 59 13 57 55
7 42 11 a7 13 52 13 a7 10 60 13 48 57
8 a6 12 65 17 s2 13 a7 10 60 13 a6 65
9 S0 13 42 12 56 14 a7 10 60 14 S1 96
10 50 13 39 11 Sa 13 a7 10 a3 9.9 70 181
11 a9 12 a3 12 54 13 a7 9.9 60 14 208 941
12 us 12 45 13 52 12 a7 9.9 59 14 304 2710
13 49 12 a2 12 S0 11 a7 9.9 57 13 1300 138300
14 54 14 19 5.4 a9 11 a7 9.9 56 14 1190 17000
15 a6 12 23 6.6 a8 10 a7 9.9 54 13 570 8250
16 30 7.9 47 14 a8 10 a7 9.9 53 13 468 7080
17 26 6,8 62 18 46 10 a9 10 as 12 421 6480
18 27 7.0 64 18 a7 10 55 11 a3 11 420 6620
19 31 8,3 65 19 48 10 60 12 a7 14 $17 8030
20 36 9.9 65 18 a8 10 60 1? 55 14 490 7540
21 36 9.9 63 19 a8 10 61 13 65 16 371 5670
22 35 9.6 60 17 48 10 61 12 74 18 302 4460
23 32 8,8 58 17 a8 10 61 12 83 27 243 3270
28 30 8,6 55 16 a8 10 61 12 . 92 31 205 2410
2s 28 8.0 61 19 ay 10 61 12 9% 32 173 1800
26 27 ‘7.8 68 20 a7 10 61 12 98 30 155 1480
27 25 T.4 66 19 a7 11 60 12 98 29 157 1440
28 25 7.3 63 18 a7 11 60 12 100 29 159 1390
29 28 8.2 63 17 a7 11 60 12 - - 161 1360
30 35 10 62 17 a7 11 59 12 —e- —-— 156 1260
31 37 11 — —-— a7 10 59 12 —— —— 140 1070
TOTAL een 334.5 o= 420.8 - 359 —— 337.4 —-—— 66,9 === 109264
APRIL MAY JUNE JuLy AUGUST SEPTEMBER
1 115 835 83 235 399 2290 134 514 145 136 111 75
2 102 738 70 191 317 1530 126 a29 146 132 97 78
3 95 659 67 178 264 1040 120 369 119 98 84 67
q 88 S84 68 185 244 791 119 357 127 95 74 56
) 81 516 83 255 192 539 108 324 93 63 68 47
(3 73 a3s 232 802 154 375 95 264 95 57 64 as
7 62 352 157 551 137 289 89 222 99 53 61 38
8 50 266 118 aa0 128 245 105 226 91 a5 60 36
9 68 341 93 329 122 214 96 187 69 34 58 33
10 91 a45 76 230 115 188 90 162 52 24 60 33
11 101 qa72 81 211 104 166 100 173 78 32 80 a0
12 113 510 102 240 90 130 114 178 85 32 110 S4
13 142 656 107 230 74 96 100 138 88 33 128 63
14 106 a69 90 182 61 72 71 87 95 35 135 64
15 107 462 65 123 a7 55 78 89 107 S5 134 59
16 107 4Sa 57 104 1000 6450 76 82 129 . 83’ 117 50
17 107 as4 75 1a3 1150 20200 66 69 294 180 111 47
18 187 828 167 365 750 15700 60 61 123 71 245 116
19 137 607 218 503 S40 11400 60 s3 164 94 142 85
20 115 asa 218 578 428 8250 60 50 84 a? 60 29
21 97 377 167 618 328 5400 64 sS4 146 143 113 Sa
22 88 318 128 460 283 3780 53 43 510 384 112 54
23 84 290 109 333 262 2930 55 46 365 248 140 71
28 83 280 103 271 256 2450 91 108 253 161 9 48
2s 81 269 97 222 256 2120 61 60 232 133 78 a6
26 79 264 90 193 262 1870 67 55 207 114 111 79
a7 81 269 80 161 266 1650 135 104 188 101 105 78
28 as 278 70 136 272 1510 184 154 170 87 90 09
a9 91 280 233 513 220 1030 162 136 155 77 179 140
30 1] as9 278 1180 161 709 12s 101 140 68 157 114
31 il d 2990 1290 —— m—— 118 100 125 66 —— e
TOTAL === 13454 === 11450 —== 93469 - a992 ——— 2981 —— 1868

TOTAL LOAD FOR YEAR: 239502.6 TONS,



114 MINNESOTA RIVER BASIN
05325000 MINNESOTA RIVER AT MANKATO, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER

PARTICLE-SIZE DISTRIBUTION OF BED MATERIAL

BED BED BED
NUMBER MAT. MAT, MAT.
OF INSTAN= FALL FALL FALL
SAM= TANEOUS DIAM. D1AM, DIAM,
PLING DIS- X FINER % FIMER X FINER
TIME POINTS CHARGE THAN THAN THAN
DATE (CF8) <062 MM 125 MM 250 MM
JUuL
14400 1630 6 454 0 0 8
BED 8ED BED BED BED BED
MAT, MAT, MAT, MAT, MAT, MAT,.
FALL SIEVE SIEVE SIEVE SIEVE SIEVE
DIAM, DIAm, DIAM, DIAM, DIAM, D1AM,
X FINER % FINER X FINER X% FINER X FINER X FINER
THAN THAN THAN THAN THAN THAN
DATE 1.00 MM 2,00 MM 4,00 MM 8,00 MM 16,0 MM 32,0 MM
JUuL

14,.. 65 76 82 88 97 100

1977

BED |
Mﬁ]o‘
FALL
Dllht‘
% FINER
THAN
«S00 MM

32



MINNESOTA RIVER BASIN 115
05327000 HIGH ISLAND CREEK NEAR HENDERSON, MN
LOCATION.--Lat 449341197 1ong 93°55'18", in NE 1/4 NW 1/4 sec.26, T.113 N., R.26 W., Sibley County, Hydrologic
Unit 07020012, on left bank 20 ft (6.1 m) downstream from bridge on County Road 6, 1.6 mi (2.6 km) upstream
from mouth, and 3.1 mi (5.0 km) north of Henderson.
DRAINAGE AREA.--237 mi? (614 km?).

PERIOD OF RECORD.;-October 1973 to current year. May 1970 to September 1973, operated as a low~flow station
only.

GAGE.--Water-stage recorder. Datum of gage is 728.56 ft (222.065 m) above mean sea level.

REMARKS.~~Records good.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,520 rt3/s (99.7 53/3) Apr. 28, 1975, gage height, _8.22 ft
(2.505 m), from floodmark, from rating curve extendeg above 500 ft3/s (14.2 m>/s); minimum, 0.4k ft3/s
(0.012 m3/s) Oct. 3, 4, 1976; minimum daily, 0.52 ft>/s (0.015 m3/s) July 14, 1976.

EXTREMES FOR CURREN YEAR.--Haxémum discharge, 921 ft3/s (26.1 m3/s) July 23, gage height, 4.90 ft (1.494 m);
minimum, O.44 ft3/s (0.012 m°/s) Oet. 3, 4.

DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR UCTOBFK 1976 TU SEPTEMBER 1977
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY Jun JuL AUG - SEP

1 +56 3,3 6.7 .88 1.3 1,8 10 7.8 15 1.5 18 18

2 «50 3.3 6,3 .88 1.3 1.6 11 7.1 9.1 1.8 15 27

3 .46 3.7 6,3 .88 1.5 1.3 11 6.7 5.9 3.8 13 22

[ <66 3.7 6.3 .88 1.7 1.3 11 7.3 4,2 S.8 11 18

S .97 3.7 6.3 .88 1.9 1.3 9.5 9.4 3.5 S.4 9.4 15

6 2.1 3.7 6.3 .88 1.9 1.3 8.4 9.2 2.7 6.6 9.4 12

7 2.5 2.9 5.9 .88 2.1 1.7 7.4 6.7 2.1 8.6 7.9 11
8 2,5 1.9 S.7 i -1.] 2.1 2.5 6.4 6.1 1.7 7.5 7.1 9.5
9 2.6 1.9 S.6 .88 2.4 4,5 0.3 5.5 2.7 6.3 7.1 8.9
10 3.4 1.9 S.6 +88 2.4 S3 8.8 S.1 2.5 5.9 7.5 R,3
i1 3.0 1.7 S.6 .88 2.4 180 9.5 4,7 2.5 S.6 6.7 8.2
12 2.7 1.7 S.6 .88 2.7 301 10 4.5 2.2 5.5 6.3 Q,7
13 2.4 2.0 5.6 1.1 3.0 82 13 4,0 2.2 4.9 6.0 a2
14 2.1 1.6 S.6 1.0 2.9 39 13 4.0 1.9 4,4 S.6 7.2
15 1.9 1.3 S.6 1.0 3.0 36 12 a,0 2.3 4.3 6.0 6.9
16 1.9 1.3 S.6 1.0 3.0 34 11 4.1 15 3.7 7.1 6.3
17 1.9 1.5 S.6 1.l 3.3 27 11 S.6 23 3.4 6,3 5.6

18 2.0 1.5 S.6 1.0 3.3 17 11 5.9 17 3.1 6.0 11

19 2.1 7.0 S.6 1.0 4.0 18 13 5.6 12 2.2 5.9 10
20 2.1 7.1 S.6 1.0 4.0 13 12 S.0 8.7 1.6 7.7 7.1
21 2.4 7.1 5.6 1.0 4,3 9.6 17 S.2 0.6 1.7 15 7.1
22 2.4 7.1 S.6 1.0 4,3 R, 17 9.7 5.6 3.4 190 7.1
23 2.4 7.1 1.4 1.0 19 B.9 15 1 5.5 256 8.3 a.1

24 2.5 7.1 1.1 1.0 17 8.9 12 7.7 4.4 S12 6.9 12

25 3.0 7.1 1.0 1.0 2.8 8.2 11 6.3 3.9 184 6.3 1e

26 3.0 7.t 1.0 1.0 3.2 9.9 9.9 7.2 3.3 101 6.3 11
27 3.0 7.1 1.0 1.1 3.7 17 9.5 12 2.9 69 6.3 9.4
28 3.0 6.8 1.1 1.1 2.4 14 8.8 Q,0 1.0 56 6.3 8,7
29 3.0 6.7 1.1 1.1 ——— 16 8.2 S5 1.0 41 6.3 9.7

30 3.3 6.7 1.0 1.1 -—- 15 7.9 7.7 1.5 35 6.5 11
31 3.3 - .88 1.1 —— 12 —— 28 ——- 25 16 -———
TOTAL 69.65 126.6 137.78 30.26 106.9 945.6 321.6 227.6 171.9 1376,0 263.2 326.0
MEAN 2.25 4,22 4.a4 .98 3.R2 30.5 10.7 7.34 5.73 44,4 8.49 10.9
MAX 3.4 7.1 6.7 1.1 19 301 17 28 23 512 18 27
MIN .46 1.3 .88 .88 1.3 1.3 6.3 4.0 1.0 1.5 5.6 S.6
AC-FT 138 251 273 60 212 1880 638 ast 341 2730 522 647

CAL YR 1976 TOTAL 3251,36 MEAN 8.88 MAX 115 MIN .46 AC=FT 6450
WTR YR 1977 TOTAL 4103.09 MEAN 11,2 MAX 512 MIN .46 AC=FT 814y
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LOCATION,--Lat 44941135,

Mississippi River.

MINNESOTA RIVER BASIN

DRAINAGE AREA.--16,200 mi2 (42,000 km?), approximately,
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--September 1934 to current year.

REVISED RECORDS.--WSP 955:

GAGE.--Water-stage recorder.

Drainage area.

WSP 1508:

Prior te Oct. 1,
1935.
Datum of gage is 690.00 ft (210.312 m) above mean sea level.

05330000 MINNESOTA RIVER NEAR JORDAN, MN
long 93°38'30",

Prior to Oct.

km) upatream from

1966, published as "near Carver, Minn".

in NW 1/4 SW 1/4 sec.7, T.114 N., R.23 W., Carver County, Hydrologic
Unit 07020012, on fert bank 1.5 mi (2.4 km) northwest cf Jordan and at mile 39.4 (63.4

1966, water-stage recorder 2.8 mi (4.5 km) downstream with auxiliary nonrecording gage at present site and

same datum.

REMARKS.--Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--43 years, 3,299 ft3/s (93.4 m3/s), 2.77 in/yr (70 mm/yr), 2,390,000 acre-ft/yr (2.95 km3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 117,000 rt3/s (3,310 m3/s) Apr. 11, 1965; maxi um gage he
12, 1965 (backwater from Mississippi River); minimum discharge,
1935.

.=-Maximum_discharge, 6,610 £t3/s (187 m3/s) June 20, gage height, 12.29 ft (3.75 m);

35.07 £t (10.689 m) Apr.
Nov. 17, 1955; minimum gage height, 2.66 ft (0.811 m) Nov. 22,

EXTREMES FOR CURRENT YEA

79 tt /s (2.24 m

minimum daily, 141 ft°/s (3.99 m°/s) Jan. 26, 27; minimum gage height, 3. 14 £t (0.957 m) Oct. 18,

DAY oct
1 215

2 213

3 209

[ 202

H 196

6 191

7 187

8 186

9 186
10 187
P30 188
12 192
13 191
14 199
15 188
16 181
17 178
18 181
19 191
20 192
21 194
22 195
23 200
T 24 204
25 205
26 203
27 202
28 207
29 211
30 216
31 216
TOTAL 6097
MEAN 197
MAX 216
MIN 178
CFSM .01
IN, .01
AC=FT 12090

CAL YR 1976 TOTVAL 417457
WTR YR 1977 TOTAL

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR UCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

NQV

217
223
221
218
216

217
218
214
216
214

197
203
195
196
216

218
222
220
216
210

208
203
198
186
185

184
180
178
175
72

6136
205
223
172
«01
<01
12170

351991

DEC

170
170
169
168
165

164
164
162
160
159

158
156
155
152
152

152
152
152
152
152

152
152
152
152
154

155
161
160
160
160
160

4902
158
170
152
.01
.01

9720

MEAN
MEAN

JAN

160
158
157
156
155

155
154
153
152
151

150
150
150
150
149

148
147
146
146
146

145
14S
144
143
142

141
142
142
143
145
145

4609
149
160
141

«009
<01

9140

1141
964

FEB

145
146
147
148
149

152
154
157
160
163

167
171
175
183
186

190
194
199
201
208

205 |

202
207
213
220

240
235
230

5147
184
240
145
<01
.01

10210

MAX 17700
MAX 6580

MAR

22s
226
240
262
288

330
357
360
372
480

1190
2610
4240
4340
4530

5600
5510
5820
6020
6000

5950
5920
5820
5500
4930

4340
4020
3900
3770
3660
3490

100300
3235
6020

22s
.20
.23
198900

MIN 152
MIN 141

APR

3310
3210
3150
3080
295¢

2810
2670
2500
2350
2200

2150
2050
2000
2000
2000

1950
1900
1850
1850
1900

1900
1750
1640
157¢
1510

1510
149
1470
1460
1420

63600
2120
3310
1420

.13
.15
126200

CFSM
CFSM

MAY

1360
1310
1280
1260
1280

1300
1340
1380
1390
1420

1330
1220
1130
1060
1000

952
932
903
950
1060

1080
1190
1340
1310
1230

1110
1040
1000
96S
925
1010

36057

1163
1420
943
.07
.08

71520

07 IN
<06 IN

JUN

1480
1600
1750
1620
1540

1340
1190
1090
980
904

852

802
775
726
68v

725
1460
4200
6180
6580

6350
5640
4750
4000
3480

3090
2760
2430
2170
1960

73304
2443
6580

680
.15
.17
145400

96 AC=FT 828000
.81 AC=FT 698200

JuL

1740
1600
1490
1340
1220

1230
1230
1140
1040

974

912
848
800
749
676

634
612
600
585
s70

527
497
532
1000
1010

886
757
671
623
606
565

27664
892
1740
497
«06
.06
54870

AUG

532
536
560
S50
536

500
472
450
436
422

422
400
384
369
360

369
384
394
384
369

378
387
456
435
407

398
381
374
357
349
385

13136
424
560
349
.03
«03

26060

gsht.

/3)

SEP

378
392
419
466
444

441
418
398
398
372

360
361
350
342
332

326
311
312
317
324

325
320
320
338
347

357
355
376
405
435

11039
368
466
311
.02

21900



PERIOD OF RECORD.--Water years 1963-69, 1972 to current year.
PERIOD OF DAILY RECORD.~-

SPECIFIC CONDUCTANCE:

pH:

MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN-~Continued
(National streaquuality accounting network station)

WATER-QUALITY RECORDS

July 1973 to current year.
January 1974 to current year.
WATER TEMPERATURES:

July 1973 to current year.
DISSOLVED OXYGEN:

July 1973 tc current year.

INSTRUMENTATION.--Hater-quality monitor since July 1973.

REMARKS.--Malfunctions of the monitor resulted in less than 80 percent of the data being recorded.

indicates non-ideal colony count. Letters ND indicate none detected.

DATE

ocY

10000

TIME

0985
1130
1230
1100
1130
1030
1230
1130
1330
1000
1130
1030

HARD=

NESS
(CA/,MG)

(MG/L)
(00900)

360

370
500
500
440
160
QZP
Q10
320
360
370
340

INSTAN=
TANEOUS
D18~
CHARGE
(CFS)
(00061)
192
ele
155
150
183
Q340
1510
1210
4720
600
349
310

NON=-
CAR=
BONATE
HARD =

NESS
(MG/L)
(00902)
130
67
120
100
82
48
210
190
170
140
100
99

WATER QUALITY DATA, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

SPE~
CIFIC
CON-
DUCT~
ANCE
(MICRO~
MHOS)
(00095)
873
1000
1160
1150
9990
370
856
850
689
850
857

820

DIS~
SOLVED
CAL=~
CIuM
(CA)
(MG/L)
(00915)
78
82
120
120
110
41
100
97

83

85
77

PH
(UNITS)
(00400)

8.3
8,2
7.7
7.4
7.5
7.7
8.6
8.3
8.1
8,2
8,5

8.4

D15~
SOLVED
MAG=
NE-
SIUM
(MG)
(MG/L)
(00925)
41
41
48
49
41
13
4
a0
28
40
39

37

AIR
TEMPER=
ATURE
(DEG C)
(00020)
14,0
4,0
5.5
=10.0
~5.0
9.0
24.0
29.0
27.0
30.0
24.0

14,0

DIS~-
SOLVED
SODIUM

(NA)
(MG/L)

(00930)
55
60
70
70
65
16
33
32
15
39
46
44

TEMPER=
ATURE
(DEG C)
(00010)
12.0
2.0
1.5

0

«0

.5

15.5
23.0
22.5
27.0

21,0

15.0

PERCENT
SADIUM

(00932)

24
26
23
23
24
17
14
14

9
19
21
22

COLOR
(PLAT=
INUM=
COBALT
UNITS)
(00080)
15
7
S

SODIUM
AD=
SORP=-
TION
RATIO

(00931)

TUR=
81D~
1Ty
JTy)
(00070)

15

w N W B

70
25
25
65
15
30
25

018~
SOLVED
PQO-
TAS~
SIUM
(K)
(MG/L)
(00935)

6,0
5.6
2.4

IS~
SOLVED
OXYGEN
(MG/L)

(00300)
11.2
13.9

5.9
2.2
5.8
9.5
13.4
8.3
6.8
5.0
8.1
8.7

ALKA=

LINITY
AS

CACO3
(MG/L)
(00410)
232
307
378
401
362
108
210
220
160
220

270

PER=
CENT
SATUR=

ATION

(0030%)

107
104
45
15
41
68
135
99
80
64
93
88

DIS=-
SOLVED
SULFATE
(804)
(MG/L)
(00945)
140
130
180
170
130
54
220
190
140
180
160

120

117

Letter B
FECAL

FECAL STREP=

COLI-  TOCOCCI

FORM  KF AGAR
.7UM=MF  (COL,
(coL./  PER

100 ML) 100 ML)

(31625) (31673)

8 12

<4 4

’

16 160

39 81900

11 86

- 82300

20 204

35 100

460 1500

B24 490

24 750

823 1500
pIs- OIS~

SOLVED  SOLVED
CHLO-  FLUO=
RIDE RIDE
cL) F)

(MG/L)  (MG/L)

(00940)  (00950)

72 .4

57 3

68 .3

65 .3

75 3

22 .4

31 .3

28 .3

23 .4

38 .3

38 .3

44 .3
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DATE

ocT
13,00

NOV
10eae

DEC

DATE

NOV
100ee
FEB
R
MAY
2500
JUN
23.ee
SEP
23000

D18~
SOLVED
SILICA
(s102)
(MG/L)

(00955)
11
8,6
16
21
21
9,2
5.2
11
21
11
13

10

TIME

1130
1130
1130
1330
1030

DI~

SOLVED

IRON
(FE)

(We/L)
(01046)
100

0

10

20

DI~
SOLVED
SOLIDS
(RESI=~
DUE AT
180 C)
(MG/L)

(70300)
589
620
737
749
689
254
577
78
467
S46
S44

Si0

TOTAL
ARSENIC

(AS)
(U6/L)
(01002)

w NN

TOTAL
LEAD
(PB)

(U6/L)

(01051)
<100
<100
<100
<100

WATER QUALITY DATA,

DIS~
SOLVED
SOLIDS

(SUM OF
CONSTI~
TUENTS)

(MG/L)
(70301)

542

666
228
565
538
409
524
550
483

DIs-
SOLVED
ARSENIC

(AS)
(UG/L)
(01000)

2
2
2

1

DIs-
SOLVEOD

LEAD

(PB)
(Ue/L)
(01049)

DIS~
SOLVED
SOLIDS
(TONS

PER

DAY)

(70302)
305
355
308
303
340

2980

2350

1880

5950
885
513
427

TOTAL
CAD=
MIUM
(co)
(UG/L)
01027)
<10
10
<10
<10

TOTAL
MAN=
GANESE
(MN)
(UG/L)
(01055)

360
630
310

340

MINNESOTA RIVER BASIN
05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

SUS=
PENDED
SOLIDS
(MG/L)
(70299)
43
2
9

DIS-
SOLVED
CAD=
MIUM
(co)
(U6/L)
(01025)

(MN)
(UG/L)
(01056)
300
630
8
8

TOTAL
NITRITE
PLUS
NITRATE
(N)
(MG/L)
(00630)

.02
.65

TUTAL
CHRU=
MIUM
(CR)
(UG/L)
(01034)

10

10TAL
MERCURY
(HG)
(us/L)
(71900)
.1
.0
.0
.0

TOTAL
AMMONIA
NITRO=-
GEN
(N)
(MG/L)
(00610)

.00
.06
1.1

DIS=
SOLVED
CHRO=

MIUM

(CR)
(UG/L)

(01030)

-

Dis=
SOLVED
MERCURY
(HG)
(W6/1)
(71890)

ol
.0
«0

o0

DIS~
SOLVED
AMMONTIA
NITRO=
GEN
(N)
(MG/L)
(00608)

TOTAL
COBALT

(Co)
(ue/sL)
(01037)

<50
<50
<50

<50

TOTAL
SELE~
NIUM
(SE)
(UG/7L)
01147)

WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

TOTAL
KJEL=~
DAHL
NITRO=-
GEN
(N}
(MG/L)
(00625)

1.3
35
1.3
1.7
2,2
3.1
1.6
1.5
1.5
1.0

1.4

pIS-
SULVED
COBALT
(cu)
(UG/L)
01035)

DIS=
SULVED
SELE-

NIUM

(SE)
(uG/L)

(01145)

TOTAL

PHOS~
PHURUS

(P)

(MG/L)
(00665)
.19
.12
29
.18
.22
.66
17
«25
«35
«13
.24

.25

TOTAL
COPPER
(Cu)
(uG/sL)
(01042)
<10
10
20

10

TOTAL
ZINC
(Zn)

(UG/L)

(01092)

20
30
20

DIS=~
SOL-
VED=
PHOS=-
PHORUS
(P)
(MG/7L)
(00666)

.00

.03

.18

-
-
-
-

.02

DIS~
SULVED
COPPER

(cu)
(uG/L)

(01040)

LIS~
SOLVED

ZINC

(ZN)
west)
(01090)

PHENOLS

(UG/L)
(32730)

TOTAL
IRON
(FE)

(UG/L)

(01045)

TOTAL

ORGANIC
CARBON

)
(MG/L)
(00680)
4,7
4.6

11

13

9.0



DATE

NOV
15...
FEB
14...
MAY
lzl"
AUG
30.,.

DATE

NOV
15,4
FEB
14...
MAY
12400
AUG
30,..

DATE

NOV
1S..e

FEB
14...

MAY
12.0e

30...

DATE

NOV
1S¢ee
FEB
14004
MAY
12¢00
AUG
30...

TIME

1130
1130
0840
1130

DOE

IN
BOTTOM

MA=
TERIAL
(UG/KG)
(39368)

ND

ND

ETHION
IN
BOTTOM
MA=
TERIAL
(UG/KG)
(39399)

ND

ND

METHOX=
YCHLOR
IN BOT=
TOM MA=
TERIAL
(UG/KG)
(39481)

ND

ND

WATER QUALITY DATA,

TOTAL
ALDRIN
(UG/L)
(39330)
ND

ND

ND

ND

TOTAL
DT
(u6/L)
(39370)
NO
ND
ND

ND

TOTAL
HEPTA-
CHLOR
(UG/L)
(39410)
ND
ND
ND

ND

ToTAL
METHYL
PARA=
THION
(UG/L)

(39600)

ND
ND

ND
ND

ALDRIN
IN
BOTTOM

MA=

TERIAL

(UG/KG)
(39333)

ND

ND

oor

IN
BOTTOM

MA=
TERIAL
(UG/KG)
(39373)

ND

ND

HEPTA=
CHLOR
IN
BOTTOM
MA~
TERIAL
(UG/KG)
(39413)

ND

ND

METHYL
PARA=
THION

IN BOT~-

TOM MA=
TERIAL

(UG/KG)

(39601)

ND

ND

MINNESOTA RIVER BASIN
05330000 MINNESOTA RIVER NEAR JORDAN, MN--Contimued

TOTAL
ATRA=
ZINE
(UG/L)
(39630)
ND
ND
ND

NO

TOTAL
DI~

AZINON
(UG/L)
(39570)
ND
ND
.08

ND

TOTAL
HEPTA=
CHLOR
EPOXIDE
(UG/L)
(39420)

ND
ND

N0

ND

TOTAL
METHYL

TR1=

THION
(UG/L)
€(39790)

ND
ND

ND

ND

ATRA~=
ZINE IN
eoTTOM
MATERI=
AL (UG/
KG DRY
SOLIDS)
(39631)

ND

ND

OI=
AZINON

IN
BOTTOM

MA=
TERIAL
(UG/KG)
(39571)

ND

ND

HEPTA=
CHLOR
E£POXIDE
IN BOT=-
TOM MA~
TERIAL
(UG/KG)
(39423)

ND

ND

METHYL
TRI=
THION
IN 80T=
TOM Ma=
TERIAL
(UG/KG)
(39791)

ND

ND

WATER YEAR OCTOBER 1976

TOTAL
CHLOR=
DANE
(u6/L)
(39350)
ND
ND
ND

ND

TOTAL
pi-

ELORIN
(UG/L)
(39380)
ND
ND
ND

ND

TOTAL
LINDANE
(U6/L)
(39340)
ND
ND
ND

ND

TOTAL
PARA=~
THION
(we/L)
(39540)
ND
ND
ND

ND

TO SEPTEMBER 1977

CHLOR~-
DANE
IN
BOTTOM
MA=
TERIAL
(UG/KG)
(39351)

ND

-

ND

OI=-
ELLRIN

IN
BOTTOM

MA=
TERIAL
(UG/KG)
(39383)

ND

ND

LINDANE
In
BOTTOM
MA=
TERIAL
(UG/KG)
(39343)

ND

ND

PARA=
THION
IN
BOTTUM
MA=~
TERIAL
(UG/KG)
(39541)

ND

NO

TUTAL
00D
(Ue/L)
(39360)
ND
ND
ND

ND

TOTAL
ENDRIN
(ue/L)
(39390)
ND
NO
ND

ND

TOTAL
MALA=
THION
(UG/L)
(39530)
ND
ND
NO

ND

TOTAL
TOX=~
APHENE
we/L)
(39400)
ND
ND
ND

ND

bbp

IN
B8OTTOM

MA=
TERIAL
(UG/KG)
(39363)

ND

ND

ENDRIN
IN
BOTTOM
MA-
TERIAL
(UG/KG)
(39393)

ND

-

ND

MALA=~
THION
IN
BOTTOM
MA-
TERIAL
(UG/KG)
(39531)

ND

ND

TOX-

APHENE

IN
BOTTOM

MA=
TERIAL
(UG/KG)
(39403)

ND

ND

119

TOTAL
DOE
(UG/L)
(39365)
ND
ND
ND

ND

TOTAL
ETHION
(UG/L)
(39398)
ND
ND
ND

ND

TOTAL
METH=
oxy-
CHLOR
(UG/L)
(39480)
ND
ND
ND

ND

TOTAL
TRI=
THION
(UG/L)
(39786)
ND
ND
ND

ND
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MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

TRI= SIMA~ SIMA~
THION 2o 4=D 204,57 SILVEX ZINE ZINE IN
IN In IN InN TOTAL BOTTUM
BOTTOM BOTTOM BOTTOM BOTYOM  COUL=  MATERI=
MA- TOTAL MA= TUTAL MA= TOTAL MA= SON AL (UG/
TERIAL 2,4=0D TERIAL 2,4,5=1 TERIAL SILVEX TERIAL COND. KG DRY
DATE (UG/KG) (UG/L)  (UG/KG) (U6/L)  (UG/KG) (UG/L)  (UG/KG) (uG/L) SOL1DS)
(39787) (39730) (39731) (39740) (39741) (39760) (39761) (39025) (39046)
NQV
15440 NO ND ND ND NO ND NO ND ND
FEB
1400 - ND - NO - ND - ND -
MAY
12.,. ND ND NO NO ND NO ND NO ND
AUG
30cee - ND Ll ND - NO - NO -
LENGTH PERI~ CHLUR=A CHLNR=A ChHLUR=B CHLOR=B BIDMASS
oF PHYTON PERI= PERI= PER]= PERI~ PERI=~ CHLOURO~
EXPU=  BIDMASS  PHYTDW  PHYTON PHYTON PHYTON PHYTON  PHYLL
SURE TOTAL BIOMASS CHRUMQ= CHROMD= CHROMU= CHROMD= RATIO
(DAYS) DRY ASH SPECT= GRAPHIC SPECT= GRAPHIC PERI=
TIME WEIGHT WEIGHT METRIC FLUOKOM METRIC FLUDROM PHYTON
DATE G/8Q M G/SU M (MG/M2)  (MG/M2)  (MG/M2)  (MG/M2)  (UNITS) SAMPLING
(00022) (00S73) (00S72) (70955) (70957) (70956) (70958) (70950) METHOD
NOV POLYETHYLENE
15600 1130 32 35.3 31.6 6,25 -~ «663 -- 579 STRIP
FEB
14,.. 1130 32 - - .- - - - -
MAY
2Seee 1130 29 . - .. - . - ..
AUG
30ees 1130 42 7.32 6,61 - 117 - 004 607
TOTAL DIS=- SUS= D1S~ SUS=- DIS=~ Sus=
TOTAL NON= SOLVED  PENDED  SOLVED PENDED  SOLVED  PENDED DIS~ OIS~
FILT=- FILT= GRUSS GROSS GRUSS GROSS GRUSS GROSS SQLVED SOLVED
RABLE RABLE ALPHA ALPHA BETA BETA BETA BETA RA=226 NATURAL
RESIDUE RESIDUE AS AS AS AS AS SR90 AS SR9O (RADON URANIUM
TIME U=NAT, U=NAT. C5=137 CS~137 /Y90 /Y90 METHOO) )
DATE (MG/L) (MG/L) (UG/L) (UG/L) (PC/L) (PC/L) (PC/L) (PC/L) (PC/L) (us/L)
(00515) (00530) (80030) (80040) (03515) (03516) (80050) (BO06O) (09511) (22703)
JUN
23.., 1331 530 200 11 7.2 11 9.5 9.1 7.6 .12 S.8



NOTEs # = DOMINANT ORGANISM;
* = OBSERVED ORGANISM,

MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

EQUAL TG OR GREATER THAN 15%
MAY NOT HAVE BLEN COUNTED;

LESS THAN 1/2%

PHYTOPLANKTON ANALYSES DCTOBER 1976 TO SEPTEMBER 1977
DATE ocT 13,76 NOV 15,76 DEC 13,76 JAN 13,77
TIME 0945 1130 1230 1100
TOTAL CELLS/ML 250000 26000 5200 4700
DIVERSITY: DIVISION 1.6 1.5 1.2 0.3
.CLASS 1.6 1.6 1.3 0.3
+ +ORDER 1.7 2.1 1.5 0,3
oo oFAMILY 2.¢ 2.4 1.6 0.3
<o+ +GENUS 3.1 2.9 1.8 0.4
CELLS PER- CELLS PER- CELLS PER=- CELLS PER=
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT
CHLOROPHYTA (GREEN ALGAE)
+CHLOROPHYCEAE
+ «CHLOROCOCCALES
+++CHARACIACEAE
s s+ «SCHROEDERIA -~ - - - .- - - -
«+«COELASTRACEAE
ees COELASTRUM * 0 - - .- - -— -
2+ HYDRODICTYACEAE .
«s 0 PEDIASTRUM x 0 - - .- - .- -
«eoMICRACTINIACEAE
s e+ ACANTHOSPHAERA .- - - - -— - -— -
eeesGOLENKINIA x 0 * 0 - - - -
eeesMICRACTINIUM 21000 8 570 @ - - - -
«+.0DCYSTACEAE
o«e»ANKISTRODESMUS 4800 2 2400 9 270 5 60 1
esssCHODATELLA x 0 -— - - - - -
eeesDICTYOSPHAERIUM 12000 5 .- - .- - .- -
ees s ECHINOSPHAERELLA - - - - - - - -
cesasFRANCEIA - - x 0 - - - -
eve o KIRCHNERIELLA 3800 2 - - .- - .- -
eeo.00CYSTIS 2600 1 .- - - - .- -
eee«POLYDRIOPSIS -— - - - .- - - -
«+s«TETRAEDRON 1300 1 - - - - - -
«esa TREUBARIA - - - - - - .- -
ese NESTELLA .- - - - 490 9 - =
e« s SCENEDESMACEAE
eaesACTINASTRUM x 0 .- - e - -
«ss+CRUCIGENIA 8900 4 860 3 - = - -
«ae+SCENEDESMUS 15000 & 570 2 36 1 - -
«se TETRASTRUM 8900 4 .- - 36 1 - -
o TETRASPURALES
«+sPALMELLACEAE
ova o SPHAEROCYSTIS .- - -~ - - - .- -
««VOLVOCALES
.CHLAMYDOMONADACEAE
« «CHLAMYDOMONAS x 0 650 2 190 4 x 0
eee«CHLOROGONIUM - - -~ - - - - -
- ZYGNEMATALES
eosDESMIDIACEAE
eevo ARTHRODESMUS - - .~ - -~ - - -
s o0+ STAURASTRUM x 0 -~ - - - - -
««CHLOROCOCCALES
«+<00CYSTACEAE
ees«GLOEDACTINIUM .. - - - — - - -

FEB 14,77
1130

CELLS
/ML

790

VN - -
DIEIR]
(VRN VY V)

PER=~
CENT

1t 1108 11w

LT N

121



122 MINNESOTA RIVER BASIN
~ 05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

PHYTOPLANKTON ANALYSES, DCTOBER 1976 TO SEPTEMBER 1977

DATE e 0CT 13,76 . NOV 15,76 DEC 13,76 JAN 13,77 FEB 14,77
TIME ’ 0945 ° - 1130 1230 1100 1130

CELLS PER- CELLS PER= CELLS PER- CELLS PER=~ CELLS PER~
ORGANISM /ML CENT 4" CENT /Mo CENT /7ML CENT /ML CENT

CHRYSOPHYTA

«BACILLARIOPHYCEAE

«+CENTRALES

«eCOSCINODISCACEAE

eessCYCLOTELLA 35000 14 - - 360 7 * 0 a9 6

eesoMELOSIRA 24000 9 - - 45
«oes STEPHANODISCUS - - 3400 13 - - - - -
« +PENNALES .

“eesDIATOMACEAE

eeesDIATOMA - - - - .- - - - - -
«soFRAGILARIACEAE

vessFRAGILARIA - - - - - - 26 1 - -
«ee«SYNEDRA - - -— - 27 1 x 0 - -
«+«GOMPHONEMATACEAE

o« o «GOMPHONEMA - - -— - * 0 43 1 -~ -
« oo NAVICULACEAE

oo ssGYROSIGMA -— - - - - - -
eesoNAVICULA - - x 0 - - -
«eeePINNULARIA - - .- - - - *
«ssNITZSCHIACEAE

eeesNITZSCHIA 2600 1 2200 8 53 1 34
o+ «SURIRELLACEAE i .

«os e SURIRELLA -— - - - - - -~ - 6 1
«CHRYSOPHYCEAE

« +CHRYSOMONADALES

<+« CHROMUL INACEAE

«+++-CHRYSOCOCCUS -— - 430 2 62 1 - - CLI
«+.OCHROMONADACE AE

" esesDINOBRYON -— - - - x 0 -— = .- -
<XANTHOPHYCEAE

- «HETEROCOCCALES

««+CHLOROTHECIACEAE

«es+0PHIOCYTIUM * 0 - - - - - - .- -

-
1]
t
]

L]

- (=T B}

64 8

CYANOPHYTA (BLUE~GREEN ALGAE)
.CYANOPHYCEAE

» «CHROCCOCCALES

« ++CHROCCOCCAEAE

«ee s AGMENELLUM . ®
«essANACYSTIS . 21000
» sHORMOGONALES

«+«NOSTOCACEAE

....ANABAENA - - - - - - - - - -
oes s ANABAENOPSIS .- - - - .- - .- - - -
«os s APHANIZOMENON - - - - CLIE - - .- -
«e«OSCILLATORIACEAE

eessLYNGBYA -~ - -
+++sOSCILLATORIA *x ¢ 1400
ees-SPIRULINA -~ - -
« .CHROCCOCCALES

«+.CHROCCOCCAEAE

e S TTGUMPHOSPHAERTA 880004 35 - - - - -— - - -

2900 11 - - --
11000% 40 .- - -

- -

300# 38

[ =1

-- - 60 1 23 3
3600% 69 4500% 9S 230#% 30

x 0 - - -

1V

EUGLENOPHYTA (EUGLENOIDS)

+CRYPTOPHYCEAE

+«CRYPTOMONIDALES

+««CRYPTOCHRYSIDACEAE

e« CHROOMONAS - - - = - - - - - -
CRYPTOMONODACEAE

«eas CRYPTOMONAS * 0 * 0 * 0 - - - -
+EUGLENOPHYCEAE

««EUGLENALES

o« +EUGLENACEAE

«ee<EUGLENA * - - - - - - | -
«ee.PHACUS - - - - - - - - - -

«oo s TRACHELOMONAS * 0 140 1 - - - - - -

<

PYRRHOPHYTA (FIRE ALGAE)

~DINOPHYCEAE

+«PERIDINIALES

<« +PERIDINIACEAE

«s e PERIDINIUM - = - - -— . “- - - -

NOTE: # = DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15X
* = OBSERVED ORGANISM, MAY NOT MAVE BEEN COUNTED; LESS THAN 1/2%



MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

PHYTOPLANKTUN ANALYSES,

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
«CLASS
- «-0RDER
ceoFAMILY
esssGENUS

ORGANISM

CHLOROPHYTA (GREEN ALGAE)

+CHLOROPHYCEAE
«»CHLOROCOCCALES
+«« CHARACIACEAE
«e++SCHROEDERIA
««+COELASTRACEAE
«eeos COELASTRUM
«s«HYDRODICTYACEAE
essPEDIASTRUM
««sMICRACTINIACEAE
ves s ACANTHOSPHAERA
vees GOLENKINIA

vee e MICRACTINIUM
«++D0CYSTACEAE

e+ e+ ANKISTRODESMUS
oeesCHODATELLA
«eeeDICTYOSPHAERIUM
oses ECHINOSPHAERELLA
eeesFRANCEIA

eea o KIRCHNERIELLA
+ees00CYSTIS
esssPOLYDRIOPSIS

«eee TETRAEDRON

e+ TREUBARIA
eesoNESTELLA
«++SCENEDESMACEAE
esss ACTINASTRUM
«we s CRUCIGENIA

«s e« SCENEDESMUS
oee s TETRASTRUM
++TETRASPORALES
««sPALMELLACEAE
eees SPHAEROCYSTIS
+«VOLVOCALES
«««CHLAMYDOMONADACEAE
eoes CHLAMYDOMONAS
«+++CHLOROGONIUM
»+ZYGNEMATALES

o+ DESMIDIACEAE
»»+sARTHRUDESMUS
oo STAURASTRUM
«+CHLOROCOCCALES
+++00CYSTACEAE

eessGLOEUACTINIUM

NOTE:s # = DOMINANT ORGANISM;
* = DBSERVED ORGANISM,

MAY 25,77 JUN 23,77 JuL 19,77
1130 1330 1000
20000 7100 380000
1.6 1.1 0.8
1.6 1.1 0.8
2.0 1.3 1.4
2.7 2.7 1.7
3.3 3.6 2.4
CELLS PER=- CELLS PEK= CELLS PER=

/ML CENT /ML

- - 650
1200 6 870
- - *
310 2 220
1000 S 160
- - -
-— - 460
- - *
390 2 55
aT0 2 --
-~ - --
- - *
- - 710
310 2 -
5800% 29 1000
1200 6 330
310 2 --

- - -

CENT /ML CENT

-
N

t1ot t=toviI v wo

GUTUBER 1976 10 SEPTEMBER 1977

-—- -

»
_—0 o

*
1 1 1 OO |-

7600 2
11000 3
4700 1
4300 1

* ]

* 0
13000 3

EQUAL TO UR GREATER THAN 15%
MAY NUT HAVE BEEN COUNTED;

LESS THAN 1/2%

SEP

22

CELLS
/ML

1800
2400
3200

9000
4200
2400

b d

* ¥

8000
8800
4000

23,77
1030

0000

oo ool ¥t =1 iv -1

LT N }

123



124 MINRESOTA RIVER BASIN
05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO SEPTEMBER 1977

DATE MAY 25,77 JUN 23,77 JuL 19,77 SEP 23,77
TIME T 1130 1330 1000 1030
CELLS PER= CELLS PER- CELLS PER- CELLS PER=-

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT

_CHRYSOPHYTA

+BACILLARIOPHYCEAE

««CENTRALES

«++COSCINODISCACEAE

eeeeCYCLOTELLA . 1600 8 600 8 3800 1 6000 3
+eeoMELOSIRA 2900 14 1300% 18 3300 1 8400 4
+eesSTEPHANODISCUS - - S5 1 -— - - -
+ +PENNALES

+++DIATOMACEAE

eeesDIATOMA x 0 - - - - - -
e+ oFRAGILARIACEAE

eeeoFRAGILARIA - . .. . - . - .
«oe«SYNEDRA . - - - - - . -
o+ «GOMPHONEMATACEAE

o e+ «GOMPHONEMA - - . . .~ - .~ .
e s NAVICULACEAE

++e<GYROSIGMA - . 140 2 - - - .
eeeosNAVICULA - - - - - - -~ -
eeooPINNULARIA -~ - - - - - - .
«owNITZSCHIACEAE

eecoNITZSCHIA 160 1 220 3 x 0 -— -
o+« SURIRELLACEAE

+eeoSURIRELLA - - x 0 -~ - - -
<CHRYSOPHYCEAE

««CHRYSOMONADALES

«+ « CHROMUL INACEAE

«++ «CHRYSOCOCCUS - - R -~ . - .
«« +OCHROMONADACE AE

««e<DINOBRYON x 0 - - - - - -
«XANTHOPHYCEAE

+ +HETEROCOCCALES

«+«CHLOROTHECIACEAE

«es.OPHIOCYTIUM - - -— - -— . - -
CYANOPHYTA (BLUE=GREEN ALGAE)

.CYANOPHYCEAE

« «CHROCCOCCALES

«++CHROCCOCCAEAE

ees AGMENELLUM - - - - 26000 7 40000# 19
«ae«ANACYSTIS 2600 13 160 2 230000% 61 97000% 45
« +HORMOGONALES

«++NOSTOCACEAE

eee o ANABAENA 1200 & - - - -~ -
oes«ANABAENOPSIS D = -— - 9200 2 - .
o ee«APHANIZOMENON -~ - - - 20000 S -~ -
««<0SCILLATORIACEAE

eeesLYNGBYA .- - -— . 16000 4 3400 2
eeeeOSCILLATORIA - - - - 10000 3 11000 S
eoe SPIRULINA - - - - -— - - -
« «CHROCCOCCALES

«+-CHROCCOCCAEAE

v+« .GOMPHOSPHAERI A - - - - .- - -~ -
EUGLENOPHYTA (EUGLENOIDS)

+CRYPTOPHYCEAE

««CRYPTOMONIDALES

«++CRYPTOCHRYSIDACEAE

e+ .CHROOMONAS 160 1 - - - - * 0
«++.CRYPTOMONGDACEAE

eee s CRYPTOMONAS - - - - x 0 -~ -
-EUGLENOPHYCEAE

« -EUGLENALES

o« «EUGLENACEAE

o ve+EUGLENA - - -— - x 0 .- -
veeoPHACUS 230 1 - - - - - -
«eee TRACHELOMONAS 160 1 S5 1 - - 1600 1
PYRRHOPHYTA (FIRE ALGAE)

<DINOPHYCEAE

««PERIDINIALES

««+PERIDINIACEAE

ee<PERIDINIUM - . - - -— - x 0

NOTE: ¥ = DOMINANT QRGANISM; EGUAL TU UR GREATER THAN 15%
*x = OB8SERVED ORGANISM, MAY NUT HAVE BEEN COUNTED; LESS THAN /2%
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DAY
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MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG, C), WATER YEAR OCTOBER §976 TO SEPTEMBER 1977

MAY

MAX

MIN
JUNE

MIN

JUNE

MEAN

MEAN

MAX

T4

734
734
Tae
774
790

822
834
8s2
864
864

8%6
$50
848
808
572

T22
740
T60
wee
eew
wee

MIN
Juky

owne
eey
owe
.ve
eny

ony
T46
794
T44
720

704
712
718
T48
770

790
816
828
844
848

834
838
814
Sae
494

S8
722
702
sse
ese
owe

MEAN

731

r22
722
733
Te!
780

805
823
839
853
as7y

842
845
834
737
527

673
733
728
wew
oew
one

MAX

728

738
694
682
702
714

706
696
706
T4
718

T2
716
704
686
680

678
674
680
676
688

676
634
674
700
720
698

PH (UNITS), WATER YEAR OCTOBER 1976 T0

MAX

[ ]
[N
LI

OO NN PR OGO SRR
BWMRARWN @ Do va o= L R R rror ~Noeowne

MIN

Juby

L X N X -] NN ~N LAl 2 J P ® X X X N}
—ONN- EVMOO> R -X-%-J - YR YE*] L AT R ]

*® e wos

MEAN

DI NP LA R K X J LA X X X J LA K ]
NNESEND VYD OO O OenN NWMBERWR e De

MAX

L N X X J
LR XEE] .«e ewae >e o eas »> we e * 2w ew
BEEMNW

X X N X X ) LA X X X 7 L3 2 X X J [ 3 X X X J Cee®e

MUY MR W oN WP R W s

MIN

AUGUST

688

692
680
er2
682
700

696
683
692
694
o84

694
700
678
672
470

644
640
652
658
608

860
Se8
636
676
698
660

MEAN

710

749
685
678
693
70%

704
694
698
704
704

708
708
691
679
878

6608
654
669
668
676

622
607
660
689
708
688

SEPTEMBER §977

MIN

AUGUST

oo e ®EE~N®®
NN NO OO

© ve oo Ny -

N RO

SR CEEEe P®E® ®WwW e ® oo

R
- N - O

MEAN

R XE) PEEEE) L XXX e o wewe e e e
nNNwWN N NN NG =N

PR ®E®P® ®®Eee e e PR em ®E®®®

NNV N e e

MAX

676
694
704
706
T04

710

856
862
856
830
822

828
826
81¢

g8

828
788
802
806
814

MAX

(8. X3 X X O®ee e PP

CNNWED CWiNwWW WwWiNN~-N
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MIN MEAN
SEPTEMBER

640 658
bo0b 681
692 698
692 708
674 690
636 688
ave one
LA 1]

-

.ey L4 A
ese r1il
Ll 4] L L L]
Ll 1l L1 4]
ate L4l ]
Ll 1] oew
840 850
850 85%
820 836
816 822
812 [3Y]
8ge 821
804 8ie6
792 800
196 807
810 819
r88 814
760 177
710 789
780 798
786 800
LAd ] LA L]
MIN MEAN

SEPTEMBER

8,1 8,2
8.1 8.2
8,1 8,2
8,1 8,1
8,1 8,2
8,1 8,1
"o e
wwe one
eew Ll L]
"we sse
ase aeve
Ll ] L L]
»ee .ew
av%e ate
eve oW
8,1 8,1
8,0 8,14
8,0 8,1
8,0 8,1
8,0 8,1
8,2 8,2
8,2 8,3
Byl 8,2
8,0 8,2
8,2 8,3
8,2 8,3
8,1 8,3
8,1 8,2
8,1 8,2
8,1 8,1
.ve oS



126

DAY

- .
NME COBMNT WMEVN -

-
e

Oay

VO REMN—-

10

MINNESOTA RIVER BASIN
05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

TEMPERATURE (DEG, C) OF WATER, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

MAX MIN MEAN MAX
JUNE

26,0

26,0
23,0
24,5
26,0
25,0
24,0

MIN

JuLy

25,5
25,5
2%,0
24,5
24,0

24,5
24,8
23,0
22,5
24,0
23,0

MEAN

ww
ere
sew
ave

»o®
*sw
28,5
27,0
2%,8

25,0
25,5
26,0
27,0
27,0

27,5
27,0
27,0
28,5
28,0

27,0
27,0
26,0
25,0
29,0

25,0
25,0
24,0
24,5
24,5
23,5

DISSOLVED OXYGEN (DO), MG/L, WATER

MAX MIN MEAN MAX
JUNE

MIN
JuLy

MEAN

MAX

26,0
26,0

22,0

25,5
27,0
25,5
25,0
24,5
25,0

YEAR OCTOBER 1976 TO SEPTEMBER {977

MAX

']

S ECDODW NNVIEY ORDWE

K]

-
8
7
7
7
7
8
8
8
8
8
7
8
8
-

o o o @

MIN
AUGUST

22,0
22,5
23,0
23,5
23,8

22,8
23,5
24,0
23,5
22,5

21,5
21,5
22,5
23,0
22,0

21,5
21,5
20,0
20,5
20,0

21,8
21,5
20,0
19,5
20,0

20,5
24,5
23,0
21,5
23,0
22,5

MIN
AUGUST

e
-

NN NN NN
e e e e eeenw
BUVINET NDOBO

MEAN

23,5
24,0
25,0
24,5
24,5

24,5
25,5
26,0
24,5
24,0

23,0
e, 0
25,0
24,5
23,0

23,0
2,5
21,8
22,0
22,0

23,0
22,5
21,8
21,5
21,0

23,0
25,8
24,0
23,5
23,5
23,5

MEAN

L11]
LTy

ove

ey
wee
weg
eve
veow

> Eo®~ NN
)

PR

10D ® o~ O~ ~owm~a

7
7
7
8
-

XX

MAX

24,0
24,0
23,8
23,%
23,5

24,5
see
eve
wew
evw

23,5

20,9
21,0
21,5
21,0
19,0

18,5
18,0
17,0
17,5
17,5

18,0
18,0
18,0
17,5
17,0

MAX

CO®P®m L X XX N J
DR X)

- -
[ X-W. Y-

MIN

MEAN

SEPTEMBER

21,5
21,0
21,0
21,9
20,5

21,0
L 17
ove
L LTS
L 1T ]

18,5

18,5
18,5
20,0
19,0
17,5

16,5
17,0
16,0
16,0
16,0

15,5
15,5
15,0
16,0
14,5

-——e

MIN

SEPTEMBER

O~~~ NMNNu

PR

oNo N OED® COoOWwA

. X X
-e e

22,5
22,5
22,5
22,5
22,0

23,0
ane
P
ame
ome

20,5

19,5
20,0
20,5
19,5
18,0

17,5
17,5
16,5
16,5
17,0

17,0
17,0
16,5
17,0
15,5

MEAN

L1
oow
oew
woe
ane

MK R
T WO - DD O

I BOPOHO® DR ® el

e © o » o
I wWwmoos



MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTURER 1976 TO SEPTEMBER 1977

DATE

ocT
13,..
NOV
15ees
28000
DEC
13..4
JAN
13,04
MAR
14...
APR
26,04
MAY
2S.ee
JUN
23e0e
JuL
19...
SEP
23...

TIME

DATE

JUN
23...

DATE

JUN
23...

1330

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

sus- sus,
PENOED SEV,
INSTAN- sus-  SELI- FALL
TANEOUS PENDED  MENT  DIAM,
DIS~  TEMPER-  SEDI- DI1S- % FINER
TIME  CHARGE  ATURE MENT  CHARGE  THAN
(CFS)  (DEG €)  (MB/L) (T/DAY) 062 MM
0945 190 12,0 126 64 80
1130 211 2.0 20 11 -
1200 186 .0 23 12 --
1230 155 1.5 27 11 -
1100 150 .0 29 -
1030 4160 .5 432 4850 8s
1230 1500 15.5 93 377 -
1130 1210 23.0 90 294 -
1330 4730 22,5 268 3420 78
1000 S80 27.0 95 149 97
1706 310 15,0 %0 75 93
sus- sus, SUS,
PENDED SER, SED,
INSTAN=  SuS=  SEDI=- FALL FALL
TANEUUS  PENDED  MENT  DIAM,  DIAm,
TEMPER~  015-  SE0I~ DIS= % FINER X FINER
ATURE  CHARGE  MENT  CHARGE  THAN THAN
(DEG C)  (CFS) (MG/L)  (T/DAY)  .002 MM ,004 MM
22,5 4730 268 3420 50 S5
sus, sus, SUS. SUS. sus. SUs,
SED. SED, SED, SED, SED. SED.
FALL FALL FaLL FALL FaLL FALL
DIAM.  DIAM,  DIAM,  DIAM,  OIAM,  DIAM,
% FINER % FINER % FINER X FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN
<008 MM 016 MM ,062 MM ,125 MM ,250 MM  ,500 MM
57 64 78 87 99 100



128 MINNESOTA RIVER BASIN
05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

FEB. 14, 1977
1130 HOURS

IDENTIFICATION OF PERIPHYTON

o

oo

O ®m OO0 M O O ©

s}

ORGANISM NAME

CHLOROPHYTA

« CHLOROPHYCEAE

. - CHLOROCOCCALES
.. .00CYSTACEAE

.. ..00CYSTIS

.« . SCENEDESMACEAE
... .SCENEDESMUS

« . ZYGNEMATALES

++ . ZYGNEMATACEAE
CHRYSOPHYTA
.BACILLARIOPHYCEAE
. . CENTRALES
«..COSCINODISCACEAE
+++.CYCLOTELLA
....MELOSTRA

- .PENNALES

+. .CYMBELLACEAE
....CYMBELLA

+« .DIATOMACEAE
....DIATOMA

... FRAGILARIACEAE
+++«.SYNEDRA

« . «GOMPHONEMATACEAE
<+« .GOMPHONEMA

+ . NAVICULACEAE
....CALONEIS
«...NAVICULA
«...PINNULARTA

« . .NITZSCHIACEAE
+++ .NITZSCHIA

- . .SURIRELLACEAE
..+ .SURIRELLA
CYANOPHYTA
-MYXOPHYCEAE

. .OSCILLATORIALES
. . . SCYTONEMATACEAE
.« « . PLECTONEMA
EUGLENOPHYTA
.EUGLENOPHYCEAE

. «EUGLENALES

. ..EUGLENACEAE
«++.LEPOCINCLIS

COMMON NAME
GREEN ALGAE

DIATOMS
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE
FILAMENTOUS

EUGLENOIDS

NOTE: E - ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNTED
O - OBSERVED ORGANISM; NOT ACTUALLY COUNTED

SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL

ANALYSIS METHOD: SLIDE MOUNTING, 200-X MICROSCOPE



MINNESOTA RIVER BASIN
05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

MAY 25, 1977
1130 HOURS

IDENTIFICATION OF PERIPHYTON
ORGANISM NAME COMMON NAME

CHLOROPHYTA GREEN ALGAE
. CHLOROPHYCEAE
+ . CHLOROCOCCALES
« «  SCENEDESMACEAE
.+ + . SCENEDESMUS
+ « + . TETRASTRUM
. -ULOTRICHALES
. . . CHAETOPHORACEAE
«+++STIGEOCLONIUM
CHRYSOPHYTA
. BACILLARIOPHYCEAE DIATOMS
. . CENTRALES CENTRIC
++ . COSCINODISCACEAE
++..CYCLOTELLA
+«+.MELOSIRA
«« « . STEPHANODISCUS
. .PENNALES PENNATE
++ «CYMBELLACEAE
««..CYMBELLA
« « . DIATOMACEAE
++++«DIATOMA
« «  FRAGILARIACEAE
««++FRAGILARIA
. ++.SYNEDRA
« «  GOMPHONEMATACEAE
& ....GOMPHONEMA
«+ NAVICULACEAE NAVICULOID
.+ «.CALONEIS
.+« .NAVICULA
«+ .NITZSCHIACEAE
& ....NITZSCHIA
«+ + SURIRELLACEAE

« «+» +SURIRELLA

CYANOPHYTA BLUE-GREEN ALGAE
-MYXOPHYCEAE

. «OSCILLATORIALES FILAMENTOUS

«+ .OSCILLATORIACEAE

NOTE: & - ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNTED
SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: SLIDE MOUNTING, INVERTED MICROSCOPE




NOTE:

MINNESOTA RIVER BASIN
05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

AUG. 30, 1977
1130 HOURS

PERIPHYTON IDENTIFICATION

SORGANISM__NAME L _COMMON_LNAME

CHLOROPHYTA GREEN ALGAE
«CHLUROPHYCEAE

«+CHLOROCOCCALES

«s o SCENEDESMACEAE

o0+ SCENEDESMUS

eess TETRASTRUM

CHRYSOPHYTA

«BACILLARIUPHYCEAE DIATOMS
«+CENTRALES CENTRIC
+2oCOSCINODISCACEAE

«vsoCYCLOTELLA

ese«MELOSIRA

««PENNALES PENNATE

«s o« CYMBELLACEAE

v oo e AMPHURA

cess CYMBELLA

»ee RHOPALODIA

«esFRAGILARIACEAE

s e« SYNEDRA

« ¢«  GUMPHONEMATACE AE

* 900 GOMPHONEMA

o+« NAVICULACEAE NAVICULUID
eeesGYROSIGMA

ses o NAVICULA

eeoNITZSCHIACEAE

200 NITZSCHIA

CYANOPHYTA BLUE=GREEN ALGAE
«CYANOPHYCEAE
+ «HORMOGONALES
«esOSCILLATORIACEAE
eeeoLYNGBYA
PYRRHOPHYTA FIRE ALGAE
«DINOPHYCEAE DINOFLAGELLATES
«+PERIDINIALES

<+« CERATIACEAE

ese s CERATIUM

FILAMENTDUS BL=GREEN

& = ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNYED
SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: GLASS CHAMBER(12MM CIRC), 200=X MICROSCOPE



MINNESOTA RIVER BASIN 131
05330800 PURGATORY CREEK AT EDEN PRAIRIE, MN

LOCATION.~-Lat 44°49'27", long 93°25'34”, in NW 1/4 SE 1/4 sec.26, T.116 N., R.22 W., Hennepin County, Hydrologic
Unit 07020012, on left bank in Eden Prairie, 0.4 mi (0.6 km) downstream from culvert on County Road 1 (Pioneer
Trail), and 2.4 mi (3.9 km) upstream from Minnesota River.

DRAINAGE AREA.--26.8 mi2 (69.4 km2).

PERIOD GF RECORD.--Occasional low-flow measurements, water years 1968-72. October 1975 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 775 ft (236 m), from topographic map.

REMARKS.--Records fair except those for period of no gage-height record, Nov. 18 to Dec. 29, which are poor.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 150 ft3/s (4.25 m3/s) Aug. 31, 1977, gage height, 2.90 ft
(0.884 m); maximum_gage heiﬁht 3.51 ft (1.070 m) Apr. 13, 1977 (backwater from beaver dam); minimum daily
discharge, 0.15 ft3/s (0.00% m3/s) Sept. 7, 8, 1976, Aug. 13, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 150 ft3/s (4.25 m3/s) Aug. 31, gage height, 2.90 ft (0.884 m);

maximum_gage height3 3.51 ft (1.070 m) Apr. 13 (backwater from beaver dam); minimum daily discharge,
0.15 £t3/s (0.004 m3/5) Aug. 13.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY oct NOV DEC JaN FEB MAR APR MAY JUN JuL AUG SEP

1 1.1 1.6 .69 .65 .59 .66 17 5.2 2.6 .38 .96 28

2 1.0 1.6 .69 65 .59 .66 17 S.6 2.6 .49 .89 s8a

3 «90 1.6 .69 .64 .59 .66 15 S.4 2.8 .62 .83 58

q «95 1.5 .69 608 .59 .67 15 5,0 2.8 .78 .65 57

H 1.0 1.5 .69 .63 .59 .68 15 S.6 3.9 .98 .54 sS4

6 1.1 1.5 .69 .63 .59 .68 15 S.0 3,0 1.2 .46 43

7 1,2 1.5 69 .63 .59 .68 14 4.5 2.8 1.5 42 41

8 1.3 1.4 .69 62 59 .68 14 4,9 2.8 1.3 .30 38

9 1.4 1.4 .69 62 .59 .70 13 5.0 2.3 1.2 «30 39

10 1.3 1.3 .69 .62 «60 1.2 13 4,4 2.1 1.1 .27 28

11 1.2 t.2 .69 .61 .62 2.0 14 3.7 1.8 1.1 .21 22

12 1.0 1.2 .69 .61 .63 3.5 16 4.1 1.5 1.0 .18 19

13 .92 1.0 .69 .61 .63 6.0 17 4,5 1.1 .94 .15 16

14 83 96 69 «60 63 12 17 S.4 +89 .88 .18 11
15 <75 .96 .69 «60 .63 22 17 6.1 .77 .83 .24 7.9
16 67 .89 .69 .60 .63 23 17 6.1 1.7 .78 .27 6.6
17 .60 .83 .69 .60 .63 24 16 6.1 1.6 .73 o3t 4.6
18 <54 T4 .69 «60 .63 23 15 5.4 1.4 71 .27 3.9
19 .59 .74 .69 «60 .63 22 15 5.2 1.0 .65 27 2.9
20 1.0 .74 <69 +59 .63 19 14 S.4 .96 .65 .24 2.4
21 1.2 .76 .69 «59 .64 17 13 5.9 .95 .65 .23 1.7
22 1.4 .74 .69 +59 .65 17 12 6.1 .85 U6 .24 1.7
23 1.4 .74 .69 .59 .66 14 12 6.3 .76 .34 .21 2,0
24 1.0 .74 «69 .59 .66 13 11 7.0 .70 2.9 .23 S.1
as 1.3 .78 .68 59 N1 13 11 6.0 «65 t.6 24 3.8
26 1.3 .73 .68 .59 .66 15 11 5.2 .58 1.2 .24 4,6
27 1.2 .72 .68 .59 +66 17 8.9 4.5 .52 1.2 .26 4.7
28 1.2 .71 .67 .59 .66 17 6.3 4,0 46 1.4 .24 5.9
29 1.2 .70 67 .59 - 18 5.2 3.4 .40 1.7 .21 5.8
30 1.4 069 .66 «59 .- 18 3.7 2.9 .33 1.2 4.5 6.6
31 1.6 - .66 «59 - 17 - 2.6 - .96 S1 -—-
TOTAL 33,95 31.41 21.26 18.84 17.45 339,77 400.1 156.5 46,62 31,43 65.54 582,2
MEAN 1.10 1,05 .69 .61 62 11,0 13,3 5,09 1.55 1.01 2.11 19.4
MAX 1.6 1,6 .69 .65 66 24 17 7.0 3.9 2.9 S1 58
MIN +54 .69 .66 «59 .59 .66 3.7 2.6 .33 .34 .15 1.7
"CFSM <04 .04 .03 .02 .02 .41 «50 .19 .06 <04 .08 .72
IN, «0S .04 .03 .03 .02 .47 «56 .22 .06 .04 .09 .81

CAL YR 1976 TOTAL 2273.01 MEAN 6.21 MAX 69 MIN .15 CFSm ,23 IN 3,15
WTR YR 1977 TOTAL 1745,07 MEAN 4,78 MAX SB MIN .15 CFSM .18 IN 2,42
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MINNESOTA RIVER BASIN
05330915 BLACK DOG CREEK AT BURNSVILLE, MN
LOCATION.--Lat 44°4g'46", long 93°13'08", in NE 1/4 NW 1/4 sec.18, T.27 N., R.23 W., Dakota County, Hydrologic

Unit 07020012, at sampling site 0.7 mi (1.1 km) downstream from Cedar Avenue, and 350 ft (107 m) upstream
from mouth.

PERIOD OF RECORD.--Water years 1975 to current year (discontinued).

REMARKS.--Letter B indicates non-ideal colony count.

DATE

ocy
124ee
NOV
10...
DEC
20...
- JAN
24400
FEB
17400
MAR
2lecs
APR
26400
MAY
25000
JUN
2% ..

TIME

0915
1130
1030
1000
0945
1030
1000
0910
1200

DATE

oct
12...
NOV
10...
DEC
20¢e.
JAN
L TN
FEB
17...
MAR
2leee
APR
26440
MAY
25..0
JUN
29...

WATER QUALITY DATA, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

INSTAN=
TANEQUS

DIS~

CHARGE

(CFS)

(30061)

36
3
39
S.0
11
19
15
46
1.4

HARO=
NESS

(CA/MG)
(MG/L)
(00900)
340
370
460
400
400
190
360
400

370

SPE~-
CIFIC
CON=-
ouCT~
ANCE
(MICRO~
MHOS)
(0009S)
896
950
1050
1080
860
398
762
8490

675

NON=
CAR~

BONATE
HARD=

NESS

(MG/L)

(00902)

67

66

110

74

62

60

170

150

68

PH

(UNITS)

(00400) .,

8.0
8.2
7.9
7.8
7.9
7.7
8.3
7.9
7.9

DIS-
SOLVED
CAL=-
CIUM
(CA)
(MG/L)
(00915)

74
82
110
100
100
51
81
96
96

AIR
TEMPER=
ATURE
(DEG C)
(00020)

14.0

.0
~10.0
-1.0
-5
2.0
65.0
26.0

25.9

D18~
8ULVED
MAG=
NE-
SIuM
(MG)
(MG/L)
(00925)
37
39
46
36
37
16
39
39

32

TEMPER~
ATURE
(DEG C)
(00010)

15.5
S.0
1.0

]

2
5.0
13.0
24.0
14.0

DIS-
SOLVED
S0DIUM

(NA)
(MG/L)
(60930)
52
51
61
32
90
1
27
34
7.1

TUR=
81v~
ITY

Tyl

(00070)

29

10

9

7

10

40

25

20

S

PERCENT
SO0IuUM

(00932)

25
23
22
14
21
i1
14
15

4

DIS-
SOLVED
OXYGEN
(MG/L)

(00300)
6.8
11.1
12.4
12.0
11.5
10.1
10,6
5.0

8.8

DIS~
SOLVED
PO~
TAs=
SIUM
(K)
(MG/L)
€00935)
6.0
5.9
6.6
2s
6.2
5.2
5.5
6.4

3.6

PER=
CENT
SATUR~

ATION

(00301)

69
90
1]
8a
85
82
103
60
87

ALKA=~
LINITY
AS

CACO3

(MG/L)

(00410)

270

299

352

320

340

130

200

250

300

FECAL
coLl~
FORM

« 7UM=MF
(CoL./s

100

ML)

(31625)

270
B4S

20
Bii

35
97

B20¢

B710

IS~
SOLVED
SULFATE

(504)
(MG/L)
(00945)

100
97
120
68
9%
54
180
170
48

FECAL
STREP=-
T0coccCI
KF AGAR
(CoL.
PER
100 ML)
(31673)
1400
300
370
31
35
380
93
560

>1500

DIS~
SOLVED
CHLO-
RIDE
(cL)
(MG/L)

(00940)
S8
58
70
sS9
69
18
27
35

17



DATE

act
12...
NOV
10...
20...
JAN
24...
FEB
17...
MAR
21...
APR
26...
MAY
25...
JUN
29...

IS~
SOLVED
SILICA
(SF02)
(MG/L)

€00955)

12

15

18

19

20

10
5.3

13

21

DATE

JAN
24.a.

DATE

JAN
LT

0IS-
SOLVED
SOLIDS
(RESI=
OUE AT
180 C)
AMG/L)
(70300)

512
558
672
488
565
. 263
Si1
568
- 407

TIME

1000

TOTAL
IRON
IN
BOTTOM
MA-
TERIAL
(UG/6)
(01170)

4600

SUsS-
PENDED
SOLIDS
(MG/L)

(70299)

65
26
17

7
17
7
78
9

5

TOTAL

NITRO=
GEN IN
BOTTOM
MATERI=
AL (N)
(MG/KG)
(00603)

520

TOTAL
LEAD
N
80TTOM
MA=
TERIAL
(UG/6)
(01052)

10

MINNESOTA RIVER BASIN
05330915 BLACK DOG CREEK AT BURNSVILLE,

TOTAL
NITRITE
PLUS
NITRATE
(N)
(MG/L)
(00630)

.05
.97

.42

TOTAL

PHOS=

PHORUS
IN 8OT-
TOM MA=-
TERIAL
(MG/KG)
(00668)

1000

TOTAL
MANGA=
NESE IN
BOTTOM

MA~
TERIAL
(UG/6)
(01053)

400

T0TAL
KJEL=
DAHL
NIIRU=
GEN
(N)
(MG/L)
(00625)

1.3
1.0
1.7
.91
1.8
2.6
1.3

1.3
47

TOTAL
ALUM] -
NUM IN
801 TOM
MA=
TERIAL
(us/6)
(61108)

1700

TOTAL
MERCURY
N
BOTTOM
MA=
TERIAL
(Us/6)
(71921)

.0

WATER QUALITY DATA, WATER YEAR OCTOBER 1976

DIS-
SOLVED
KJEL .
NITRO-

GEN

(N)
(MG/L)

(00623)

68
.95
1.7
.91
1.5
1.6
.79
.89

.23

TOTAL
ARSENIC
IN
BOTTOM
MA~
TERIAL
(UG/6)
(01003)

TOTAL
NICKEL
IN
BOTTOM
MA=
TERIAL
(UG/G)
(01068)

15

MN--Continued

70 SEPTEMBER 1977

TOTAL
PHOS=
PHORUS
(P)
(MG/L)
€00665)

.39
48
«35
.17
.29
37
.19
49

.05

TOTAL
CADMIUM
IN
BOTTOM
MA=
TERIAL
(UG/6)
(061028)

<1

TOTAL
ZINC
IN
BOTTOM
MA=
TERIAL
(UG/B)
(01093)

25

DIS~
SOL-
VED=
PHODS =
PHORUS
P)
(MG/L)
(00606)

.21
.32
.26
.11
.21
.12
.05
«30
.03

TOTAL
CHRU-
MIUM IN
BUTTOM
MA=
TERIAL
(UG/6)
(01029)

ORGANIC
CARBON
IN BOT~-
TOM MA=
TERIAL
(€)
(G/KG)
(00687)

3.3

TOTAL
ORGANIC
CARBON
(c)
(MG/L)
(00680)

12
6.5
3.9
3.5
3.5

8.7
13
2.6

TOTAL
COPPER
IN
BOTTOM
MA=
TERIAL
(UG/6)
(01043)

oIL
AND
GREASE
IN BOT=
TOM MA=
TERIAL
(MG/KG)
(00553)

-0

oIL

AND
GREASE
(MG/L)
(00550)

c = e o o

o <

133



MINNESOTA RIVER BASIN
05330915 BLACK DOG CREEK AT BURNSVILLE, MN--~Continued

PHYTOPLANKTON ANALYSES, LCTUBER 1976 TO JUNE 1977

DATE ocT 12,76 NOV 10,76 DEC 20,76 JAN 24,77 FEB 17,77

TIME 0915 1130 1030 1000 0945

TOTAL CELLS/ML 70000 120000 4200 2800 1800

DIVERSITY: DIVISION 1.2 0.6 1.5 1.0 1.3
+CLASS 1.2 6.6 1.5 1.0 1.3
« <ORDER 1.3 0.7 1.6 1.2 2.2
eo FAMILY 2.1 1.9 2.0 1.4 2.8
v« .GENUS 2.4 2.7 2.8 1.6 3.0

CELLS PER-  CELLS PER= CELLS PER- CELLS PER- CELLS PER=

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT

CHLOROPHYTA (GREEN ALGAE)

«CHLOROPHYCEAE

. .CHLOROCOCCALES

«+.00CYSTACEAE

«+.DICHOTOMOCOCCUS -— - -~ - - - 60 2 S e -

«««CHARACIACEAE

«+«+SCHROEDERIA - - -~ - a1 1 -~ . -— -

««-HYDRODICTYACEAE

e PEDIASTRUM 4500 o -~ - - - -~ - 28 2

«««MICRACTINIACEAE

+es«GOLENKINIA - - -— - -— - “— - -

«evsMICRACTINIUM - - 49000% 41 - - - - - -

+++00CYSTACEAE

e« <ANKISTRUDESMUS 560 1 6600 5 230 5 68 2 28 2

«essCHODATELLA - - P - - - - - -

«es<DICTYOSPHAERTUM - - 15000 12 - - -~ - - -

«e«KIRCHNERIELLA 110004 16 26000% 21 450 11 * 0 - -

oesoSELENASTRUM - = - = - - * 0 - -

«<« TETRAEDRON - - * 0 * 0 * 0 41

« e« SCENEDE SMACEAE .

+eeoACTINASTRUM -— - - - -— - - - -— -

esesCRUCIGENIA - - 2300 2 * [4] - - 41 2

«+ o .SCENEDE SMUS 16000% 23 6300 5 330 8 60 2 3004 17

eoo-TETRASTRUM 6200 9 2300 2 160 4 4s 2 - -

+«ULGTRICHALES

+++ULOTRICHACEAE

«++.STICHOCOCCUS - - -~ - - - -~ . -— -

. <VOLVOCALES

««+CHLAMYDOMONADACEAE

-« CARTERIA - - - - - - -~ - - -

o+« +CHLAMYDOMONAS 560 1 x 0 - - 110 4 a10# 23

«««PHACOTACEAE

++++.COCCOMONAS - - -— - - - - - -

« <+ -PTERQMONAS - - - - - - x 0 - -

«+.VOLVOCACEAE

os s s GONIUM - - - - - - - - - -

+«CHLOROCOCCALES

+«+0OCYSTACEAE

ees.GLOEQACTINIUM - - - - - - - - - -

NOTE: # = DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUUNTED; LESS THAN 1/2%



MINNESOTA RIVER BASIN
05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO JUNE 1977

DATE ocT 12,76 NOV 10,76 DEC 20,76 JAN 24,77 FEB 17,77
TIME 0915 1130 1030 1000 0945
CELLS PLR= CELLS PER= CELLS PER= CELLS PER- CELLS PER=-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML  CENT
CHRYSOPHYTA
+BACILLARIOPHYCEAE
« -PENNALES
«««NAVICULACEAE
«es-ENTOMONEIS .- - -— - - - - - * 0
- -CENTRALES
«++COSCINODISCACEAE )
eeesCYCLOTELLA : 1100 2 - - 1500# 35 15 1 360% 20
eveoMELOSIRA 27000# 38 1700 1 600 14 * 0 28 2
v« STEPHANODISCUS - . 5700 5 - - - - - -
++PENNALES
«+<ACHNANTHACEAE
e+ <ACHNANTHES -— - - - - - 15 1 - -
««oCYMBELLACEAE
o« <AMPHORA - - - - -— - - - - -
ees s CYMBELLA - - - - - - - - - -
ees s EPITHEMIA - - - - - - - - - -
- ..FRAGILARIACEAE
eessFRAGILARIA - - - - - - x 0 - -
«e<SYNEDRA - - - - -~ - * 0 14 1
© <o +GOMPHONEMATACEAE
vsssGOMPHONEMA - - - - - - - - 28 2
«+ «MERIDIONACEAE
e+ «MERIDION - - . - - - - 15 1 -~ -
oo «NAVICULACEAE
eeeoNAVICULA - - - - x 0 15 1 69 4
eesoNEIDIUM - . - - - - - - - -
«e-NITZSCHIACEAE
eesNITZSCHIA 560 1 * 0 41 1 110 4 300% 17
o+ SURIRELLACEAE
eeoSURIRELLA - - - - - 30 1 a2
+CHRYSOPHYCEAE
« .CHRYSOMONADALES
-« OCHROMONADACE AE
e+ DINOBRYON - - - - - - -~ - - -
« e+ OCHROMONAS - - - - - - - - - -
CYANOPHYTA (BLUE-GREEN ALGAE)
+CYANOPHYCEAE
« «CHROCCOCCALES
«««CHROCCOCCAEAE
eeec AGMENELLUM 2300 3 - - - - bded - - -
«eeoANACYSTIS - - - - 7208 17 - - - -
. - .HORMOGONALES
«««NOSTOCACEAE
oeoANABAENA - - -— - - - - - - -
«+.OSCILLATORIACEAE - - - - - - -~ - - -
eeso.LYNGBYA - - - - - - -~ - - -
+es<OSCILLATORIA - - 3400 3 - - 22004 78 110 6
"eeRIVULARIACEAE
s sRAPHIDIORSIS - - - - - - - - - -
EUGLENOPHYTA (EUGLENOIDS)
<CRYPTOPHYCEAE
««CRYPTOMONIDALES
«+-CRYPTOCHRYSIDACEAE )
« e+ .CHRODMONAS - - - - - - - - - -
««-CRYPTOMONODACEAE
e« o CRYPTOMONAS - - * 0 - - - - - -
.EUGLENOPHYCEAE
. .EUGLENALES
.« -EUGLENACEAE
<. -EUGLENA - - * 0 62 1 30 1 - -
vee-PHACUS -— - -— - - - - - - -
ve.o TRACHELOMONAS 560 1 860 1 - - - - - -

NOTE: # = DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%
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MINNESOTA RIVER BASIN

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

PHYTUPLANKTUN ANALYScS, UCTOBER 1976 TU JUNE 1977

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
«LLASS
- «ORDER
eesFAMILY
oo e GENUS

ORGANISM

CHLOROPHYTA (GKREEN ALGAE)
«CHLORQPHY(CEAE
+«CHLORQCUCCALES
«+<00CYSTACEAE
««+.DICHOTONMOCAOCCUS
+++CHARACIACEAL
«eeeSCHROEDERIA
«s«HYDRODICTYACEAE
»ee.PEDIASTRUM
++-MICRACTINIACEAE
«eesGOLENKINIA
«easMICRACTINIUM
«++00CYSTACEAE
<ANKISTROVESMUS
«CHODATELLA
e+eoDICTYOSPHAERIUM
ees e KIRCHNERIELLA
eoeeSELENASTRUM
eeoes TETRAEDRUN

e+« SCENEDESMACEAE
eeee ACTINASTRUM
eee-CRUCLIGENIA

«eoe SCENEDESMUS
eeeas TETRASTRUM

« «ULOTRICHALES
eesULOTKRICHACEAE
«ee«STICHOCOCCUS
««VOLVOCALES

+ e« CHLAMYDOMUNADACEAE
esesCARTERIA

eees CHLAMYDUMONAS
«e«PHACOTACEAE
+++o.COCCOMUNAS

sees PTERUOMUNAS

es o VOLVOCACEAE
~++sGONIUM
««CHLURQCOCCALES
+v+OUCYSTACEAE
eeesGLOEODACTINIUM

MAR 21,77 APR 26,77
1050 1000
7800 40000

1.6 1.7

1.6 1.7

1.9 2.0

2.7 2.3

0.0 2.7
CELLS PER=- CELLS PER=
/ML CENT /ML CENT

* - -

- - 610 2

1100 15 610 2

- - 1800 5

- - * 0

* 0 - -

- - 1200 3

98 1 610 2

18008 23 3700 9

“150 2 2500 6

170 e - -

49 1 610 2

290 4 - -

NOTE: # - DOMINANT URGANISM; EQUAL TU UR GREATER THAN 15%

* = UBSERVED URGAN[SM,

MAY NUT Have BEEN COUNTED;

LESS

MAY 25,77
0910

15000

CELLS PER-
/ML CENT

1100

~

280
340

410
280
690

260
S900% 3

10N NiwIion LU |

THAN 1/2%

JUN

CELLS
/ML

140

29,77
1200

1500

WA =
R
EOoVo o

PER=-
CENT

1o1 & 1=

et



MINNESOTA RIVER BASIN
05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO JUNE 1977

DATE MAR 21,77 APR 26,77 MAY 25,77 JUN 29,77
TIME 1030 1000 0910 1200
CELLS PER- CELLS PER=- CELLS PER= CELLS PER=
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT
CHRYSOPHYTA
+BACILLARIOPHYCEAE
« +PENNALES
«+«NAVICULACEAE
«e . +ENTOMONELS - - - - - - - -
« +CENTRALES
«+<COSCINODISCACEAE
eeesCYCLOTELLA 540 7 10000% 26 410 3 9 6
eeeoMELDSIRA 49 1 - - -— - % 2
e+ oSTEPHANDDISCUS - - -— - * 0 - -
«.PENNALES
v+ «ACHNANTHACEAE
e« <ACHNANTHES * 0 R .- - -—- -
e+ «CYMBELLACEAE
« oo« AMPHORA - - - - -~ - 121
ese.CYMBELLA B, x 0 - s -— -
vee-EPLTHEMIA * 0 -— - -~ - - -
«++FRAGILARIACEAE
veeoFRAGILARIA -— - - - -~ - - -
«eesSYNEDRA - - - - - . 6 2
«« «GOMPHONEMATACEAE
- -GOMPHONEMA - - - - - - 4 3
«+<MERIDIONACEAE .
veesMERIDION - - -—- - -~ - —
<« <NAVICULACEAE
eeesNAVICULA 200 3 460 1 140 1 54 4
eeesNEIDIUM - - - - -~ - 30 2
e« «NITZSCHIACEAE
eoesNITZSCHIA 610 8 920 2 760 S w2 3
««+SURIRELLACEAE ’
eeesSURIRELLA w1 - - - - - -
+CHRYSOPHYCEAE
« «CHRYSGMONADALES
++ sOCHROMONADACEAE
e es«DINDBRYON - - - - - - * 0
« « « «OCHROMONAS - - -~ - 140 1 - -
CYANOPHYTA (BLUE-GREEN ALGAE)
.CYANDPHYCEAE
+ +CHROCCOCCALES
+««CHROCCOCCAEAE .
e« cAGMENELLUM - - -— - - - -— -
veeeANACYSTIS x 0 - - 1700 11 3008 20
« cHORMOGONALES
v ««NOSTOCACEAE
e e ANABAENA 220 3 - . - - - -
«+-OSCILLATORIACEAE 23008 29 R - - - -
eee-LYNGBYA Tee . - - -~ - 4104 28
«ees0SCILLATORIA -~ . 15000# 38 - - 110 7
«««RIVULARIACEAE
eee-RAPHIDIOPSIS - - - - 340 2 - -
EUGLENOPHYTA (EUGLENGIDS)
+CRYPTOPHYCEAE
« «CRYPTOMONIDALES
++«CRYPTOCHRYSIDACEAE
« «« - CHROOMONAS — .
«««CRYPTOMONODACEAE - - 4o 1 - -
oo« +CRYPTOMONAS -— -
<EUGLENOPHYCEAE 460 1 970 6 - -
« «EUGLENALES
...Egg:ENACEAE
s eoEUGLENA
««+«PHACUS o 460 1 o 30 2
v e e TRACHELOM - - - -
ELOMONAS — - oo 020 vl

NOTE: # - DOMINANT ORGANISM; EQUAL TU :
- OR GREATER THAN 15%
* OBSERVED ORGANISM, MAY NUT HAVE BEEN COUNTED; LESS THAN 1/2%
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LOCATION.--Lat 44°52t13", long 93°11'32", in NE 1/4 SE 1/4 sec.32, T.28 N., R.23 W., Hennepin County, Hydrologic

MINNESOTA RIVER BASIN

05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MN

Unit 07020012, on left bank 3 mi (5 km) upstream from mouth.

DRAINAGE AREA.--16,900 mi2 (43,800 km2).

PERIOD OF RECORD.--Water years 1973 to current year.

REMARKS.--Water discharge computed by adding five percent or 70 cfs (whichever is greater) to the Minmesota

River near Jordan discharge and using an adjustable lag determined by stage.

DATE

ocYy
13,0,

NOV
03...

DEC
‘5-0.

25¢0,
MAR
1600e
APR
07aae
MAY
17000
JUN
2844,
JuL
25400
AUG
O0leee
SEP
‘“.Q'

DATE

ocr
13...
NOV
03,00
DEC
15400
FEB
25¢40
MAR
lbene
APR
07¢e0
MAY
17440
JUN
28400
JUL
250
AUG
O0laee
SEP
14,,.

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SPE=
CIFIC NON=
CON= COLOR PER=~ CAR=
DUCT= AIR (PLAT= TUR= 018= CENT HARD=- BONATE
DIS~ ANCE PH TEMPER= TEMPER= INUM= BI1D=- SOLVED SATUR= NESS HARD=
TIME CHARGE (MICRO= ATURE ATURE COBALY 1Ty OXYGEN ATION (CA,MB) NESS
(CFS) MHOS) (UNITS) (DEG C) (DEG C) UNITS) JTU) (MG/L) (MG/L) (MG/L)
(00060) (00095) (00400) (00020) (00010) (00080) (00070) (00300) (00301) (00900) (00902)
1150 275 8B0 7.8 15,0 16,0 12 35 5.8 60 340 75
1225 251 880 8.2 1.5 10,0 3 30 6.8 62 340 55
1250 254 1120 7.8 4,0 3.0 7 8 8.0 62 a10 64
1000 217 1020 7.6 1.0 .0 25 - 7.1 20 380 63
1150 4760 464 7.2 5.0 5.0 90 - 6.6 53 170 55
0B10 3100 660 8,0 7.0 6.0 25 - 9.8 81 340 170
0740 1130 868 7.7 20,5 24,0 3S - 3.6 43 370 180
0B15 3240 900 7.9 21.0 26.5 22 - 6,3 79 370 180
0B0B 670 850 7.9 22,0 25,90 13 - 3.4 41 350 120
0815 827 710 B.2 18,5 23,5 43 - 6.9 83 330 120
0740 514 750 7.7 14,0 18,5 27 - 4.6 S0 310 71
o1 DIS~ DIS=-
S= SOLVED SODIUM SOLVED DIS=~ DIs~
SOLVED MAG= DIS- AD= PQ= ALKA- D18= SOLVED TOTAL SOLVED
CAL~ NE=~ SOLVED SORP=- TAS=- LINITY SOLVED  CHLO=- FLUO=- FLUQ=
CIUum Sium SODIUM PERCENT TION SIum AS SULFATE RIDE RIDE RIDE
(CA) (MG) (NR) SODIUM  RATIO (K) CACO3 (s04) (L) (F) (F)
(MG/L) (MG/L) (MG/L) (MG6/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00915)  (00925) (00930) (00932) (00931) (00935) (00410) (00945) (00940) (00951) (00950)
76 36 58 27 1.4 6.9 263 89 72 had .4
78 36 56 26 1.3 6.6 288 98 .13 - o3
100 39 70 27 1.5 7.1 346 110 86 - ol
95 35 62 26 1.4 6.5 318 110 T80 .9 o3
45 14 17 17 .6 7.4 115 ) 26 - .2
85 30 24 13 b 6.2 160 170 26 .2 .2
83 39 44 20 1.0 7.2 190 190 47 - 3
96 32 20 10 oS 5.9 190 160 28 .8 .4
80 37 a7 22 1.1 6.9 230 150 S1 - «3
79 33 39 20 .9 6.3 210 120 44 3 <4
76 29 43 23 1.1 6.0 240 9S 57 - o3



DATE

ocr
13...
NOV
03,..
DEC
15400
FEB

25400
MAR

160"
APR

07ese
MAY

17000
JUN

DATE

FEB
25,0,

APR
07.00

28,00
AUG
0leoe

DATE

FEB
25a00
APR
07ese
JUN
28e0e
AUG

[} T

DATE

FEB
2500
APR
070ee
JUN
28,00
AUG
0leee

DIS=
SOLVED
SQLIDS
(RESI~
DUE AT
180 C)
(MG/L)

(70300)
533
564
660
598
281
491
562
540
550
ar0

466

TIME

1000
0810
0815
0815

DIS~
SOLVED
ALUM=
INUM

(AL)
(U6 /L)

(01106)

20

20

10

TOTAL
COBALT
(C0)
we/L)
(01037)
<50
<50
<50

<50

D1Se
SOLVED
SOLIDS
(TONS

PER

DAY)

(70302)
39
382
453
350

3610

4110

1720

4720
995

1050

647

DIS~
CHARGE
(CFS)

(00060)

217
3100

3240
827

TOTAL
ARSENIC

(AS)
(UG/L)
(01002)

L I S I ]

DIS~
SOLVED
COBALY

(c0)
(UG/L)

(01035)

o

Sus=
PENDED
SOLIDS
(MG/L)

(70299)
110

109

22

SPE=
CIFIC
CON=~
DUCT~
ANCE

(MICRO~

MHOS)

(0009S)

1020
660
900
710

D18~
SOLVED
ARSENIC

(AS)
(UG/L)
(01000)

TOTAL
COPPER
(cu)
(uG/L)
(o1042)
<10
<10
<10

10

MINNESOTA RIVER BASIN

05330920 MINNESOTA RIVER AT FT. SNELLING STATE
WATER QUALITY DATA, WATER YEAR OCTOBER

DIS=
SOLVED
NITRATE

(N)

(MG/L)
(00618)
79
.73
.92

-
-
-
-

PH
(UNITS)
(00400)

7.6
8.0
7.9
8,2

TOTAL
BARIUM

(BA)
(UG/L)
(01007)

0
0

100

400

DIS~
SOLVED
COPPER

(Cu)
(UG/L)
(01040)

N W e W

DI§~=
SOLVED
NITRITE

(N)

(MG/L)
(00613)
.19
.08
<04
-

AIR
TEMPER=
ATURE
(DEG C)
(00020)

1.0
7.0

21.0
18,5

DIS=
SOLVED
BARIUM

(BA)
(UG/L)

(01005)

100
300

TOTAL
IRON
(FE)
(uG/L)
(01045)
540
1900
2500

1600

TOTAL
NITRITE

PLUS
NITRATE

(N)

(MG/L)
(00630)

2.6

2.3
.96

TEMPER=
ATURE
(DEG C)
(00010)
.0

6.0
26.5

23.5

TOTAL
BORON
(8)
(UG/L)
(01022)
180
120
140

230

DIS~
SOLVED

IRON

(FE)
(we/L)
(01046)

50
30

30
70

PARK, ST. PAUL, MN--Continued
1976 TO SEPTEMBER 1977

TOTAL
AMMONTIA
NITRO=
GEN
(N)
(MG/L)
(00610)
1.5
<04
3.0

--

DISw
SOLVED
OXYGEN
(MG/L)

(00300)

DIS~
SOLVED’
BORON

(8)
(UG/L)
(01020)
160
100
110

140

TOTAL
LEAD
(PB)

(UG/L)

(01051)
<100
<100
<100

<100

DIS=
SOLVED
AMMONTA
NITRO=
GEN
(N)
(MG/L)
(00608)
1.5
.04
3.0

PER=
CENT
SATUR=

ATION

(00301)

20
81
79
83

TOTAL
CAD~
MIUM
o)

(UG/L)

(01027)

<10
<10

<10

<10

D18~
SOLVED

LEAD

(PB)
(Ue/L)
(01049)

11

TOTAL
KJEL=-
DAHL
NITRO~
GEN
(N)
(MG/L)
(00625)

1.7

1.7

3.9
-
-

TOTAL
FLUD~
RIDE
(F)
(MG/L)
(00951)

9
.2
o8
-3

DIS~
SOLVED
CAD=
MIUM
(cD)
(UG/L)
(0102S)

o ©

TOTAL

MAN~
GANESE

(MN)
(uG/L)
(01055)

430
220

240
280

DIS~
SOL-
VED=
PHOS =
PHORUS
P
(MG/L)
(00666)

.54
.39
.59
DIS~
SOLVED
FLUO-
RIDE
(F)
(MG/L)
€00950)
.3
.2
.4

o4

TOTAL
CHRO=~
MIUM
(CR)
(UG/L)
(01034)

o o o o

DIS-

SOLVED
MAN=
GANESE
(MN)
(UG/L)
(01056)

400
40

20
0

139

PHENGLS

(UG/L)
(32730)

T0TAL
ALUM=
INUM
(AL)
(UG/L)
(01105)

170
730

1300
710

DIs~
SOLVED
CHRO=

MIUM

(CR)
(UG/L)

(01030)

TOTAL
MERCURY
(HG)
(U6/L)
(71900)
.2
o1
Y

«0
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MINNESOTA RIVER BASIN
05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MN-~-Continued
WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

DIS~
DIS~  TOTAL DIS=  TOTAL  SOLVED DIS~ DIS-
SOLVED MOLYB~  TOTAL SOLVED SELE~  SELE=  TOTAL  .SOLVED TOTAL SOLVED
MERCURY  DENUM  NICKEL NICKEL  NIUM NIUM  SILVER SILVER  ZINC ZINC  CYANIDE
(H6) (MO) (ND) (NI) (SE) (SE) (AG) (AG) (ZN) ZN) (CN)
DATE (UB/L)  (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (MG/L)
(71890) (01062) (01067) (01065) (01147) (01145) (01077) (01075) (01092) (01090) (00720)
FEB
25... 0 2 <50 5 1 1 <10 0 10 10 .00
APR
07... o0 4 <50 13 2 2 <10 0 10 10 2.0
JUN
28... .0 s <50 3 5 5 <10 0 20 a4 .00
AUG
Ol..e .0 2 <50 6 1 1 <10 0 90 6 .01
LENGTH  PERIe CHLOR=A ChLOR=8 BIOMASS
oF PHYTON  PERI-  PERI=  PERI~  CHLORO=~
EXPO=  BIOMASS  PHYTUN  PHYTON  PHYTON  PHYLL
SURE TOTAL  BIOMASS CHROMO= CHRUMO=  RATIO
(DAYS) DRY ASH  GRAPHIC GRAPHIC  PERI-
TIME WETIGHT  WEIGHT FLUORDM FLUORUM  PHYTON
DATE 6/89 M 6/50 M (MG/M2) (MG/M2) (UNITS) SAMPLING
(00022) (00573) (00572) (70957} (70958) (70950) METHOD
MAR POLYETHYLENE
21l... 1230 23 - - - - - STRIP
AUG
24... 1100 20 9.76 5,90 .439 .053 8793
T0TAL DIS- SUs- OIS~ sus=- DIS- sus=
TOTAL NON=  SOLVED PENDEL  SOLVED PENDED  SOLVED  PENDED  DIS= DIS~
FILI=  FILT=  GROSS  GROSS  GRUSS  GKOSS  GROSS  GRUSS  SOLVED  SOLVED
RABLE RABLE ALPHA ALPHA BETA BETA BETA BETA  RA=226 WATURAL
RESIOUE. RESIDUE AS AS AS AS AS SR90 AS SR90  (RADON URANIUM
TIME U=NAT,  U=NAT. CS=137 CS=137 /Y90 /Y90 METHUD) ()
DATE (MG/L)  (MG/L)  (UG/L)  (ue/L)  (PC/L)  (PC/L)  (PC/L)  (PC/L)  (PC/L)  (UG/L)
i (60515) (00530) (80030) (80040) (03515) (03516) (80050) (80060) (09511) (22703)
SEP
13... 0900 480 36 <8.4 2.3 13 2.0 11 1.7 .18 1.7

ORGANISM NAME

CHRYSOPHYTA
.BACILLARIOPHYCEAE
. .CENTRALES
« . -COSCINODISCACEAE
* ++..CYCLOTELLA
& ....MELOSIRA
«+..STEPHANODISCUS
. .PENNALES
« « .ACHNANTHACEAE
«« + . ACHNANTHES
«+ .CYMBELLACEAE
++ - .AMPHORA
«++.CYMBELLA
<+« FRAGILARIACEAE
«+«.SYNEDRA
« + . GOMPHONEMATACEAE
+« + . GOMPHONEMA
« « NAVICULACEAE
«««.CALONEIS
« «« «GYROSIGMA
v+« .NAVICULA
«« .NITZSCHIACEAE
«.« .NITZSCHIA
CYANOPHYTA
-MYXOPHYCEAE
+» .CHROOCOCCALES
« « «CHROOCOCCACEAE
<. .. ANACYSTIS
+ +OSCILLATORIALES
++ +OSCILLATORIACEAE
«...LYNGBYA

L

MAR. 21, 1977
1230 HOURS

IﬁENTIFICATION OF PERIPHYTON

COMMON NAME

DIATOMS
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE
COCCOID

FILAMENTOUS

NOTE: & - ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNTED
SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: SLIDE MOUNTING, INVERTED MICROSCOPE
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MINNESOTA RIVER BASIN 141
MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MN--Continued

AUG. 24, 1977
1100 HGURS

PERIPHYTON IDENTIFICATION

_ORGANISM__NAME_ = _COMMUN__NAME_______

CHLOROPHYTA GREEN ALGAE
«CHLOROPHYCEAE

« + CHLOROCOCCALES

s« SCENFDESMACEAE

eees SCENEDESMUS

««CLADOPHORALES

o+« CLADOPHORACEAE

& oseeCLADUPHORA

««UEDOGONIALES

ve«OEDOGONTACEAE

oo oo UEDOGONTUM

« ¢ ULUTRICHALES

» o« CHAETOPHORACEAE

eeeeSTIGEQCLONIUM

CHRYSOPHYTA

«BACILLARIUPHYCEAE DIATOMS
« o PENNALES PENNATE
ve s ACHNANTHACEAE

& ....COCCONEIS

ees o RHOICOSPHENIA
«+«CYMBELLACEAE

os s o AMPHORA

eee o EPITHEMIA

s oFRAGILARIACEAE
eseeSYNEDRA

o+ «GOMPHONEMATACEAE

B oo s GOMPHONEMA

«eeNAVICULACEAE NAVICULOID
ese o NAVICULA

eos o NITZSCHIA

CYANOPHYTA BLUE=GREEN ALGAE
+CYANOPHYCEAE

« « HORMOGONALES FILAMENTOUS RL=GREEN
«soOSCILLATORIACEAE

& JeeeLYNGBYA

PYRRHOPHYTA FIRE ALGAE
«DINUPHYCEAE DINOFLAGELLATES
««PERIDINIALES

«+ o GLENODINIACEAE

«ee«GLENODINIUM

NOTE: & = ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNTED

SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: GLASS CHAMBER(12MM CIRC), 200«X MICROSCUPE
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1h2 MISSISSIPPI RIVER MAIN STEM
05331000 MISSISSIPPI RIVER AT ST. PAUL, MN

LOCATION,.--Lat 44956'40", long 93°05°20", in SE 1/4 NE 1/4 sec.6, T.28 N., R.22 W., Ramsey County, Hydrologic
Unit 07010206, on left bank in St. Paul, 300 ft (91 m) upstream from Robert Street Bridge, 6 mi (10 km)
downstream from Hinnesgta River, agd at mile 839.3 (1,350 km) upstream from Ohio River.

DRAINAGE AREA.--36,800 mi< (95,300 km“), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--Water year 1867-69, 1872-92 (annual maximums), March 1892 to current year (prior to 1901,
fragmentary during some winters). Records prior to March 1892, published in the 19th Annual Report, Part 4,
have been found to be unreliable and should not be used. Honthly discharge only for some periods, published
in WSP 1308. Gage-height records (winter records incomplete) collected at same site since 1866 are contained
in reports of U.S. Weather Bureau, War Department and Mississippi River Commission.

REVISED RECORDS.--WSP 285: 1892-96. WSP 715: Drainage area. WSP 875: 1938. WSP 895: 1939. WSP 1308:
1867(M). WSP 1508: 1897, 1898(M), 1903(M), 1917-18(M), 1928(M), 1929. WRD MN-Tl: 1973.

GAGE.--Water-stage recorder. Datum of gage is 683.62 rt (208.367 m) above mean sea level. Prior to Mar. 18,
1925, nonrecording gage at several sites within 300 ft (91 m) of present site at same datum. Mar. 18, 1925,
to Mar. 10, 1933, water-stage recorder and Mar. 11, 1933, to Sept. 14, 1939, nonrecording gage, at present
site and datum. Since September 1938, auxiliary water-stage recorder 5.6 mi (9.0 km) downstreanm.

REMARKS.~-Records good. The maximum discharge for the year occurred as the result of runoff from a severe
thunderstorm over the Twin Cities on Aug. 30. The storm produced 7.35 inches of rain in less than four
hours. Slight regulation except during extreme floods by reservoirs on headwaters and by powerplants.
Beginning July 20, 1938, sewage from Minneapolis and St. Paul, which formerly entered above station, was
diverted to a sewage-disposal plant, thence to river below station. Figures of daily discharge do not include
this diversion.

COOPERATION.--Records of Mississippi River at Twin City lock and dam computed and furnished by Ford Motor Co.
Diversion through sewage disposal plant furnished by Metropolitan Waste Control Commission. 3 3
AVERAGE DISCHARGE (ADJUSTED FOR DIVERSION).--79 years (water years 1895, 1897, 1901-77), 10,450 ft3/s (296 m3/s),

3.86 in/yr (98 mm/yr). 3 3

EXTREMES FOR PERIOD OF RECORD (1867-70, 1872-1977).--Maximum discharge, 171,000 ft3/s (4,840 m>/s) Apr. 16, 1965,
gage height, 26.01 ft (7.928 m) from floodmark.

Maximum flood known since_at least 1831, that of 1965. Flood of Apr. 11, 1870 reached a stage of 19.4 ft
(5.9 m), discharge, 100,000 rt3/s (2,830 m3/s). 3 3

EXTREMES FOR PERIOD OF RECORD (1897,1917-77).--Minimum dgily dischgrge, 632 fto/s (17.9 m°/s) Aug. 26, 1934.

EXTREMES FOR CURRENT !EAR.--Maximum d%scharge, 18,800 ft3/s (532 m?/s) Aug. 31, gage height, 5.17 ft (1.576 m);
minimum daily, 1,070 £t3/s (30.3 m3/s) Dec. 20.

VISCHARGE, In CUBIC FEET PER SECUNU, WATER YEAR UCTOBER 1976 TO SEPTEMBEK 1977
MEAN VALUES

DAY (] NOV DEC JAN FEB MAR APK MaY JUN JuL AUG SEP
1 1290 1520 1569 1380 1564¢ 2050 Q240 6340 3949 4710 3170 4980

2 1140 1600 1510 1490 1600 1850 9220 6390 4530 5420 2860 6060

3 1150 1890 1110 1340 1690 2210 a730 5650 4760 5970 2940 5820

4 1230 1860 1360 1690 1580 1980 8660 4820 0249 4690 2600 5510

S 1410 1560 1610 1600 1590 1860 R400 5380 5490 4230 2270 5900

6 1390 1650 1520 1690 1530 1860 8080 4920. 6070 6530 2640 6030

7 1470 1630 1399 1630 1510 1940 7480 4940 6090 5850 2240 6040

8 1260 1560 1460 1440 1440 2280 7340 4270 5980 5440 2290 6250

9 1200 1970 1410 1380 1580 2400 6690 4280 Sedy 5020 2510 930
10 1270 2100 1440 1390 186u eueo 6460 4470 4720 4930 2060 7020
11 1310 2200 1419 1470 1680 2690 6850 4610 4300 5170 2340 6260
12 1370 1640 1500 1450 1610 3570 5780 4630 2450 5020 2000 6370
13 1350 1540 1560 1470 1650 4000 6920 4310 3660 4390 1960 6600
14 1580 1560 1540 1670 1750 5480 6100 3990 4250 4450 1880 6720
15 1450 1440 1530 1470 1770 5790 6370 4120 3960 4170 2270 6510
16 1449 1730 1680 1320 1740 6150 6150 4000 4040 3560 1980 6570
17 1430 1730 1680 1370 188¢ 6480 6300 3830 3710 3660 2290 6380
18 1490 1530 1860 1570 1610 6980 6210 3630 4100 3400 2300 6350
19 1460 1670 1580 1430 1860 10600 6500 3750 3940 2990 1580 6250
20 1440 1820 10760 1480 1800 12500 6420 33u0 8650 3430 1520 5330
21 1510 1710 1140 1650 1800 12800 7750 3950 9590 3040 1620 5220
22 1410 1710 1740 1530 1740 12000 7530 3890 9340 3010 1950 5590
23 1340 1610 1470 1580 2440 11200 7680 3660 8830 3660 1540 5680
24 1510 1410 154¢ 1680 2420 10400 7780 3800 7650 3780 1480 6100
25 1840 1790 180y 1680 1960 10100 7780 3430 7800 3170 1490 5860
26 1480 2060 1660 1590 209¢ 10000 7800 3920 7030 2870 1600 6130
27 1500 1580 1310 1280 1820 9210 7150 3780 693¢ 3530 3190 6210
e 1540 1320 180y 1330 1840 9320 6530 3720 6070 3490 3390 7130
29 1550 1370 1600 1250 —— 9590 6860 4080 5590 3300 3630 7110
30 1820 1360 1460 1440 e 9600 6400 3750 5780 3190 4500 8420
31 1580 hlbd 1410 1580 - 49360 e 4320 - 3290 7670 -
TOTAL 44210 50120 46710 46320 49600 198670 217160 134010 170130 129360 77760 186330
MEAN 1426 1671 1507 1494 1771 6409 7239 4323 5671 4173 2508 6211
Max 1840 2200 1860 1690 2440 12800 9240 6390 95990 6530 7670 8420
MIN 114¢0 1320 1070 1250 1440 1850 5780 3380 3450 2870 1480 4980
(1) 272 260 259 270 285 316 304 312 332 332 329 34y
MEAN ¢ 1698 1931 1766 1764 2056 6725 7543 4635 6003 4505 2837 6555
CFSM ¢ 0.05 0.05 0.05 0.05 0.06 0.18 G.20 Q.12 0.16 0.12 0.08 0.18
IN $ 0.06 0.06 0.06 0.06 0.06 0.21 0.22 0.14 0.18 0.4 0.09 0.20

Cal YR 1976 TOTAL 2000212 MEAN 5465 MaX 33200 MIN 723 MEAN § 5732 CFSM $ 0.16 IN § 2.18
WTR YR 1977 TJOTAL 1350380 MEAN 3700 MAX 12800 MIN 1070 MEAN t 4001 CFSM § 0.11 IN § 1.%49

t.Diversion equivalent in cubic feet ver second, through sewage dispesal plant.
% Adjusted for diversion.
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05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued
(National stream-quality accounting. network station--discontinued)

WATER-QUALITY RECORDS
PERIOD OF RECORD,--Water years 1956 to current year.
INSTRUMENTATION.-~Temperature recorder since October 1956.
COOPERATION.~-Samples collection by the Metropolitan Waste Control Commission, St. Paul, MN.
EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 31°C July 24-28, 1964, July 31, 1975, July 19, 21, 1977; minimum, 0.0°C on

many days during winter periods.

EXTREMES FOR CURRENT YEAR.-~
WATER TEMPERATURES: Maximum, 31°C July 19, 21; minimum, 0.0°C on many days during winter periods.

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SPE~ FECAL
CIFIC FECAL STREP=
INSTAN=- CON= COLOR PER~ coLl~ Tococc
TANEOUS DUCT=- AIR (PLAT~ TUR= DIS= CENT FORM KF AGAR
OIS~ ANCE PH TEMPER= TEMPER~ INUM- BID~ SOLVEQ SATUR= ,7UM=MF (COL.
TIME CHARGE (MICRO~ ATURE ATURE COBALT ITY OXYGEN ATION (COL./ PER
DATE (CFS) MHOS) (UNITS) (DEG C) (DEG C) UNITS) 1Y) (MG/L) 100 ML) 100 ML)
(00061) (00095) (00400) (00020) (00010) (00080) (00070) (00300) (00301) (31625) (31673)
ocT '
28... 0900 1590 559 8.6 3.0 9.0 8 8 12.2 109 960 60
NOV
22,.. 1000 1690 543 8.6 .5 4.5 6 3 11.8 94 540 -
DEC
224.0 0900 1760 741 8.0 -4,0 2.5 7 4 10.5 79 290 72
JAN
25¢se 1000 1750 625 7.8 1.0 3.0 - S 11.0 84 B460 8400
FEB
16.es 0915 1700 550 7.9 -5.0 1.0 - 5 1.2 81 180 330
24,., 1130 2480 600 7.8 1.0 4.0 -~ - 12,0 94 - -
MAR
24,.. 1300 9810 330 7.8 11.0 4.0 - 30 12.0 94 270 800
APR
07¢ee 0950 7480 500 8.4 12.0 7.5 - - 12.4 106 - Ll
25... 0900 7970 470 8.7 11.0 16.0 - 15 10.2 105  €3800 130
MAY
3le.. 1330 3830 484 8.4 17.0 25.5 - 20 4.6 57 1100  B3700
JUN
07e0s 0805 5700 500 8.2 20.0 23,0 - -- 6.2 74 - -
-3 N 1200 7100 466 8.0 25.0 22.5 - 80 5.8 71 820 960
AUG
Olees 1115 3170 550 8.2 19.0 24.5 - 15 6.8 83 - 920
1Seee 0828 2270 500 8.4 18.0 24.0 - - 6.8 83 hadd b
3. 1130 4380 371 7.9 24.0 21.0 - 40 7.6 87  B9500  B46000
SEP
26e.. 1125 6130 343 8.2 15,0 15.5 - 15 9.0 92 880 1100
o1s- DIS~
NON= DIS- SOLVED SODIUM SOLVED DIS~ DIS~
CAR= SOLVED MAG= DIS~ AD=- PO~ ALKA= DIS~ SOLVED SOLVED
HARD= BONATE CAL~ NE= SOLVED SORP= TAS= LINITY SOLVED CHLO= FLUO=
NESS HARD= CIUM SIUM SODIUM PERCENTY TION SIUM AS SULFATE RIDE RIDE
(CA/MG)  NESS ca) (MG) (NA) SODIUM  RATIO . (K) cacu3  (soa) (L) (F)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00900) (00902) (00915) (00925) (00930) (00932) (00931) (00935) (00410) (00945) (00940) (00950)
oct
ge... 240 30 57 23 24 18 o7 3.5 208 47 28 2
NOV
D22... 230 26 56 23 19 15 5 2.9 208 38 22 2
EC
22440 300 40 74 29 34 19 8 4,2 264 61 39 .3
JAN
Fgg... 290 43 73 25 26 16 .7 3.7 262 45 34 .3
16400 250 24 64 22 33 22 .9 3.2 226 40 Si .2
Cleee - - - - - - - - - - - o2
MAR
24..0 170 S4 46 13 9.0 10 o3 4.7 110 sS4 15 .2
APR
07cee - - - - - - - - - - - .2
ES--. 240 79 61 22 14 i1 o4 3.6 160 76 15 .2
MAY
... 260 86 62 25 15 11 o4 4.2 170 81 25 .2
JUN
07.'. - - - - - - - - - - - _2
2laes 230 94 59 19 10 9 o3 3.9 130 63 16 .2
AUG
2;..- 210 43 S0 20 23 19 o7 4.3 160 47 29 .2
see - - -— - -— - - - - - - '2
3lece 160 34 38 15 17 19 b 2.8 120 39 22 ol
SEP

26400 170 27 42 15 1o 11 o3 2.4 140 25 12 «2
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MISSISSIPPI RIVER MAIN STEM
05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

DIS~ 3 &1 DIS= TOTAL DIs=-
SOLVED SOLVED DIS~ TOTAL TOTAL SOLVED KJEL=- SOL-
018= SOLIDS SOLIDS SOLVED NITRITE AMMONLIA AMMONIA DAHL TOTAL VED=-
SOLVED (RESI- (SUM OF sSOLIDS SUS- PLUS NITRO= NITRO= NITRO- PHOS= PHOS=
SILICA DUE AT CONSTI- (TONS PENDED NITRATE GEN GEN . GEN PHORUS PHORUS
(8102) 180 C) TUENTS) PER soL1IDs N (N) (N) (N) (P) (P)
DATE (MG/L) (MG/L) (MG/L) DAY) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00955) (70300) (70301) (70302) (70299) (00630) (00610) (00608) (00625) (00665) (00666)
ocTy
uga.-. 4,5 321 313 1380 9 .13 .18 .18 1.9 .24 .13
v
Dég-.- 4.1 288 293 1310 2 46 .18 .18 «60 16 10
Jis... 9.0 ag2 414 2100 7 «65 1.2 1.2 1.9 .28 .22
2500 12 373 3684 1760 - .93 - - e .16 .-
FEB
16s0e 10 359 360 1650 .- .75 - L 1.5 .15 .-
28,00 .- - - .- - - - - .- - -
MAR
24.., 9,2 236 220 6250 .- 1.4 .- .- 4,5 »31 .-
APR
07eee .- - . -- .- . - - - .- -
25440 1.9 316 292 6800 - .09 - - 1.3 .16 -
MAY
31eee 7.7 288 324 2980 - «26 .- - 1.4 .27 -
JUN
07e0e - - - - .- . - - .- - -
2lees 17 324 267 6210 - 8.0 .- - 1.8 <34 -
AUG
gé'-. 7.0 292 279 2500 .- «37 b - 1.6 27 -e
31aee S.0 214 214 2530 - 37 - .- 1.8 <40 -
SEP
26,4, 10 217 201 3590 - 31 .23 - -- +20 .12
DIS=-
TOTAL TOTAL SOLVED OIS DIS= DIS=
FLUO=- ALUM= ALUM- TOTAL SOLVED TOTAL SULVED TOTAL SOLVED
RIDE INUM INUM ARSENIC ARSENIC BARIUM BARIUM BORON BORON
TIME (F) (AL) (AL) (AS) (AS) (BAa) (BA) 8) (8)
DATE (MG/L) uesL) (UG/sL) (UG/L) esL) wesL) (u6/sL) (UG/L) (UG/sL)
(00951) (0110S5) (01106) (01002) (01000) (01007) (01005) (01022) (01020)
NOV
2244 1000 .- .- .- 1 1 -- .- .- -
FEB
16,00 0915 - - ld 3 3 - - - .-
28... 1130 .7 110 0 1 1 0 0 130 100
APR
07400 0950 o3 280 20 2 0 0 0 90 90
MAY
3lo0e 1330 .. .- . 4 3 . - - .
JUN
07eoe 0805 S as50 20 4 2 100 0 120 90
AUG '
15¢00 0828 3 160 10 3 3 300 300 160 120
SEP
26400 1125 - - .- 1 1 400 400 ' - .-
DIs- DIS=
YOTAL SOLVED TOTAL SOLVED DIS~ DIS~
CAD~ CAD- CHRO- CHRO=- TOTAL SOLVED TOTAL SOLVED TOTAL
MIUM MIUM MIUM MIuM COBALT COBALT COPPER COPPER IRON
(CD) (col (CR) (CR) (co) (co) cw (cu) (FE)
DATE (u6/L) (UG/L) (u6/L) ue/L) (ue/sL) (UG/L) (UG/7L) (UG/L) (u6sL)
(01027) (01025) (01034) (01030) (01037) (01035) (01042) (01040) (01045)
NOV
22¢00 <10 0 0 0 <50 1 10 6 370
FEB
16000 <10 0 0 0 <50 0 20 4 270
Asﬂ... 10 1 ] 0 <50 ] <10 4 470
07¢ee <10 0 0 0 <50 0 <10 3 1100
MAY
3leee <10 0 10 0 <50 0 10 3 790
JUN
07400 <10 1 0 0 <50 0 <10 2 1300
AUG
15600 <10 2 <10 10 <50 0 10 '3 410
SEP
2604, <10 1 10 0 <50 0 <10 2 780

PHENOLS

(u6/L)
(32730)



DATE

NOV
22...
FEB

16000
2“...
APR
07ene
MAY
31".
JUN
07cee
AUG
1560
SEP
26000

DATE

NOV
22400
FEB
16ee.
24,..
APR
0700
MAY
'3‘...
JUN
o’...
AUG

ls...
SEP
26..'

DATE

NOV
2240
FEB
164e0
JUN
2leee
AUG
3l...

MISSISSIPPI RIVER MAIN STEM
05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

DI§~
SOLVED

IRON

(FE)
(ue/L)
(01046)
0

0
60

60
20
20
50
60
DIS~
SOLVED
NICKEL
(NI)

(UG/L)
(01065)

TIME

1000
0915
1200
1130

TOTAL
LEAD
(PB)

(u6/sL)

(01051)

<100

<100
<100

<100

100
<300
<100
<100

TOTAL
SELE~
NIUM
(SE)
(UG/L)
(01147)

-0

0

LENGTH
oF
EXPO~-
SURE
(DAYS)

(00022)

25

DIS=
SOLVED

LEAD

(PB)
(UG/L)
(01049)

onN &

® 9w & N

DIS=
SOLVED
SELE=-

NIUM

(SE)
(UG/L)

(01145)

-

-

0
[
0

0

PERI=
PHYTON
BIOMASS
TOTAL
ORY
WEIGHT
G/8Suy M
(00573)

3.61
16.1
28,2

TOTAL

MAN=
GANESE

(MN)
(UG/L)
(01055)

80

200
170

130
310
280
400
180

TOTAL
SILVER

(AG)
(u6/L)
(03077)

<10
<10

<10
<10
<10

PERI=
PHYTON
BIOMASS
ASH
WEIGHY
/S0 M
(00572)

DIS~
SOLVED

MAN=
GANESE

(MN)
(ue/L)
(01056)

20

180
140

60

(]
10
20
10

DIS=
SOLVED
SILVER

(AG)
(uG/L)

(01075)

CHLOR=A
PERI=-
PHYTON

CHROMO=~

GRAPHIC

FLUOROM

(M6/M2)

(70957)

2,16
2.81

TOTAL
MERCURY

(HG)
(UG/L)
(71900)

-

.0
.0

ol
.0
.0
ol
1.7

TOTAL

ZINC

(ZN)
(UG/L)
(01092)

20

20
10

20
30
20
30

20

CHLOR=~B
PERI=
PHYTOM

CHROMQ=

GRAPHIC

FLUUROM

(MG/M2)

(70958)

. 758
.076

D18~
SOLVED
MERCURY

(HG)
(U6/L)
(71890)

.0

o0
.0

0
.0
.0
.0
.0

018~
SOLVED

ZINC

(ZN)
(UG/L)
(01090)

[]

10
10

10
20

0
10

10

BIOMASS
CHLORD=
PHYLL
RATIO
PERI=~
PHYTON
(UNITS)
(70950)

1306
1851

145

TOTAL
MOLYB= TOTAL
DENUM NICKEL
(MO) (NID)
(UG/L) (UG/L)
(01062) (01067)
0 <50
1 <50
1 <50
1 <50
TOTAL
ORGANIC
CARBON CYANIDE
(c) (CN)
(MG/L) (MG/L)
(00680) (00720)
6.3 -
5.1 ——
Ll .00
- 00
14 -
- .00
- .01
13 -
SAMPLING
METHOD
POLYETHYLENE
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DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
+CLASS
«+0OROER
seoFAMILY
s e e GENUS

ORGANISM

CHLOROPHYTA (GREEN ALGAE)

+CHLOROPHYCEAE
««CHLOROCOCCALES
eee00CYSTACEAE

o0 e DICHOTOMOCOCCUS
es o CHARACIACEAE
oo+ SCHROEDERIA
«eoCOELASTRACEAE
»eeoCOELASTRUM

«o s HYDRODICTYACEAE
«PEDIASTRUM
MICRACTINIACEAE
enoeGOLENKINIA
seeosMICRACTINIUM
*+o00CYSTACEAE

«e 0« ANKISTRODESMUS

. eeoeCHODATELLA

v0eeDICTYOSPHAERIUM

LA R

o o0 SELENASTRUM
«oe« TETRAEDRON
eees TREUBARIA
«o«SCENEDESMACEAE
ese e ACTINASTRUM
«CRUCIGENIA
+«SCENEDESMUS
sveo TETRASTRUM

«+ TETRASPORALES
»e o PALMELLACEAE
esee SPHAEROCYSTIS
«+VOLVOCALES

o e s CHLAMYDOMONADACEAE
«oes CHLAMYDOMONAS
PHACOTACEAE

s e 0o PTEROMONAS
««CHLOROCOCCALES
+eo00CYSTACEAE
eee s BLOEDACTINIUM

NOTE: # ~ DOMINANT ORGANISM;

MISSISSIPPI RIVER MAIN STEM

ocT

PHYTOPLANKTON ANALYSES,

28,76
900

150000

CELLS
/ML

3500

*

LY
O O £ ve 4

PER=
CENT

0

690004 46

870
*
*

5800
4600

22000

Tco bl »-

Pwe

14

NOV 22,76
1000

12000

LY
W -

.
.
.
.
.

CELLS PER=
/ML CENT

- -
- -
- -

1800

-
wni

220
520

L I I B B B,V

890
300

LU I )

.- -

EQUAL TO OR GREATEKR THAN 16%
* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED:; LESS THAN 1/2%

DEC 22,76

0900

CELLS PER~
/ML CENTY

20 1
160 5

S50# 17

1
]
LI I I I B I

330 10
430 13

200 6

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

OCTORER 1976 TO SEPTEMBER 1977
JAN 25,77

CELLS
ML

69
11

37
21

27

1000

PER=
CENT

1o

TtV =1i e

-

FEB

CELLS
/ML

-
-

-
-
-
-
-
-

140

16,77
0915

L I B B B I B BN

L,V O )



DATE
TIME

ORGANISM

CHRYSOPHYTA
«BACILLARIOPHYCEAE
«+«PENNALES

o+ o NAVICULACEAE
eoe o ENTOMONEIS

. «oCENTRALES

«esCOSCINODISCACEAE

eoeeCYCLOTELLA
seeoMELOSIRA
o00e SKELETONEMA

o0 STEPHANODISCUS

« s PENNALES
eesCYMBELLACEAE
ess s EPITHEMIA

eeeoDIATOMA
o« -FRAGILARTACEAE
ooe ASTERIDNELLA

o ves SYNEDRA

« + «GOMPHONEMATACEAE
+ e« «GOMPHONEMA

« = «NAVICULACEAE

«NAVICULA
«eoNITZSCHIACEAE
eoeosNITZSCHIA

+ e« SURIRELLACEAE
«eesSURIRELLA
«CHRYSOPHYCEAE

¢« CHRYSOMONADALES
o+ o CHROMUL INACEAE
«» o CHRY.SOCOCCUS

oo «DINOBRYDN
«XANTHOPHYCEAE
««HETEROCOCCALES

oo o CHLOROTHECIACEAE

ve e OPHIOCYTIUM

OCHROMONADACEAE

MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued
PHYTOPLANKTON ANALYSES, DCTUBER 1976 TO SEPTEMBER 1977

OCT 28,76 NOV 22,76 DEC 22,76

0900 1000 0900

CELLS PER- CELLS PERe CELLS PER=-
/ML CENT /ML CENT /ML CENT

11000 7 6700# 54 Sio0# 16
* 0 1000 8 100 3

1700 1 - - - =

- - .- - Q1 1

1200 1 150 1 120 4

CYANOPHYTA (BLUE=GREEN ALGAE)

«CYANOPHYCEAE
«+CHROCCOCCALES
«» o CHROCCOCCAEAE
o oo o RGMENELLUM
sseoANACYSTIS

« « HORMOGONALE S

o+ o«NDSTOCACEAE
eseoANABAENA
«APHANIZOMENON

eevsLYNGBYA
«eseOSCILLATORIA
oo oRIVULARIACEAE
«eeoRAPHIDIDPSIS
«+CHROCCOCCALES
« 0o CHROCCOCCAEAE

ve0eGOMPHOSPHAERIA

««OSCILLATORIACEAE

19000 12 - - T
870 1 L - a2 2

10000 7 - - 450 14

- - 590 s - -

EUGLENOPHYTA (EUGLENOIDS)

+CRYPTOPHYCEAE
««CRYPTOMONIDALES

««+CRYPTOCHRYSIDACEAE

o+o ¢ CHROOMONAS
o 00 o RHODOMONAS

«+oCRYPTOMONODACEAE

os 0 «CRYPTOMONAS
«EUGLENDPHYCEAE
«+EUGLENALES

«+ o EUGLENACEAE
eoe o EUGLENA

eoes TRACHELOMONAS

- - - - - -

- - -

L]

120 a

PYRRHOPHYTA (FIRE ALGAE)

+«DINOPHYCEAE
«+PERIDINIALES
oo+« GLENODINIACEAE
eeeeGLENODINIUM
e o PERIDINIACEAE
+ees PERIDINIUM

- - - - - -

- - - - - -

_NOTE: # = DOMINANT DRGANISM; EQUAL TO OR GREATER THAN 15%
* ~ OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTEOD; LESS THAN 1/2%

JAN 25,77
1000

CELLS PER=-

/ML CENT
220 13
16 1
21 1
11 1
11 1
16 1
3204 18
980# S5

- -

- -

FEB 16,77
0915

CELLS
/ML

PER=
CENT

1900# 28

*
-

120
70

0

3000# a3

590
1200#

-

-

8
16
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DATE
TIME

" TOTAL CELLS/ML

DIVERSITY: DIVISION
+CLASS
« «ORDER
seoFAMILY
veesGENUS

ORGANISM

MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued
PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO SEPTEMBER 1977

MAY 31,77

1330

CELLS

/ML CENT

CHLOROPHYTA- (GREEN ALGAE)

+CHLOROPHYCEAE

« «CHLOROCOCCALES
0s o OOCYSTACEAE

oo s+ DICHOTOMOCOCCUS
oo o CHARACIACEAE
vae o SCHROEDERIA

e «COELASTRACEAE
»s 0o COELASTRUM

e« o HYDRODICTYACEAE
eees PEDIASTRUM
«eoMICRACTINIACEAE
eeesGOLENKINIA

es e« MICRACTINIUM
»¢«00CYSTACEAE

ove s ANKISTRODESMUS
«CHODATELLA
+DICTYOSPHAERIUM
«KIRCHNERIELLA
vees00CYSTIS
»s»oPOLYDRIOPSIS
eoesSELENASTRUM

oo s+ TETRAEDRON
eooe TREUBARIA

»o o SCENEDESMACEAE

oo s e SCENEDESMUS
sose TETRASTRUM

+« TETRASPORALES
es s PALMELLACEAE
eoeoSPHAEROCYSTIS
» o« VOLVOCALES

o oo CHLAMYDOMONADACEAE
o« CHLAMYDOMONAS
oo s PHACOTACEAE

o eo s PTEROMONAS
»«CHLOROCOCCALES
«o+00CYSTACEAE
evo e GLOECACTINIUM

470

i

930
470

L I B B IO B B )

370
370
1500

[
W

370 3

JUN 21,77
1200

CELLS PER=~

/ML CENT

49000#% S3

B100

»

1900
4800

960

*
1ottt VON oo < )

*
8600
960

L X-X-1

NOTE: # = DOMINANT DRGANIS*; EQUAL TO OR GREATER THAN 15%

* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS

AUG 1,77

CELLS
/ML CENT

1800

w

*
<

450

LI 2 I I O O B AN

2600

re s

8300

-
N

THAN 1/2%

AUG 31,77
1130
180000
0.9
0.9
1.6
“9
2.8
CELLS PER~
/ML CENT
* 0
* 0
1500 1
1700 1
* 0
6600 4
3400 2
1900 1
* 0
* 0
2800 2
2300 1
11000 [
* 0
1
* 0

SEP 26,77
1125
170000
0.8
0.8
1.4
1.7
1.9
CELLS PER~
/ML CENT
1300 1
970 1
* 0
* 0
* 0
5800 3
1300 1
* 0
* 0



MISSISSIPPI RIVER MAIN STEM 149

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued
PHYTOPLANKTON ANALYSES, OCTOBER 1976 1O SEPTEMBER 1977

DATE MAY 31,77 JUN 21,77 AUG 1,77 AUG 31,77 SEP 26,77
TIME 1330 1200 1115 1130 1125

CELLS PCtR=~ CELLS PER=- CELLS PER= CELLS PER~ CELLS PER=
ORGANISM /ML CEN1 /ML CENT /ML CENT /ML CENT /ML CENT

CHRYSOPHYTA

.BACILLARIOPHYCEAE

. .PENNALES

e e o NAVICULACEAE

ees«ENTOMONETS 93 1 - = - - -— - - -

++CENTRALES

++oCOSCINODISCACEAE

eeesCYCLOTELLA 4700% 33 2900
eeesMELOSIRA 4000 28 3100
ees e SKELETONEMA - - -
eees STEPHANODISCUS -— - -
««PENNALES

e CYMBELLACEAE

eee s EPTTHEMIA - = - - - - - e . x 0
«e«DIATOMACEAE

eeesDIATOMA 93 1 - - x 0 — - .. -
<« .FRAGILARIACEAE

eees ASTERIONELLA - - - . . = - - - -
«+aesSYNEDRA .. - - = - = — - -
o« +GOMPHONEMATACEAE

« e s « GUMPHONEMA - - [, .. = - - - -
«s«NAVICULACEAE

eeesNAVICULA 370 3 -— - 390 1 - - - .
«eoNITZSCHIACEAE

eeeoNITZSCHIA 280 2 960 1 - - -~ - x 0
oo SURIRELLACEAE

eeesSURIRELLA 93 1 P [ - - - -
+CHRYSOPHYCEAE

« «CHRYSUMONADALES

e+« CHROMULINACEAE

e+ CHRYSDCOCCUS [, .. = - - - - [,
e« o OCHROMONADACEAE

v eeeDINDBRYON - - -— - [, - = - -
<XANTHOPHYCEAE

+ -HETEROCOCCALES

e «CHLOROTHECIACEAE

veesOPHIOCYTIUM -— - - - - - x 0 - =

1200

2500 1900

T rww
1w
LI
-
-
<
o
* O
coon

CYANOPHYTA (BLUE=~GREEN ALGAE)
«CYANOPHYCEAE
««CHROCCOCCALES
«+ o« CHROCCOCCAEAE

eve o AGMENELLUM - - * 0 6100 9 45000# 24 - -
e»e s ANACYSTIS - - 9300 10 38000# S4 500008 27 1600 1
« «HORMOGONALES

«+ «NOSTUCACEAE

s ee e ANABAENA -~ - - - -~ - .- - 2100 1
s e e o APHANIZOMENON .- = -~ - - = -~ - 4700 3
«e+OSCILLATORIACEAE 460008 25

coe YNGBYA - - -~ o= - - - -
:.::OSCILLA!ONIA - - .. - 7700 11 -~ - 120000# 68
e s RIVULARTACEAE .
eeeoRAPHIDIOPSTS - - - - - - x 0 - -
««CHROCCOCCALES
++ o« CHROCCUCCAEAE
e oo eGOMPHOSPHAERIA - - - - - - $300 3 1900 1

EUGLENOPHYTA (EUGLENDIDS)
«CRYPTOPHYCEAE
+«CRYPTOMONIDALES
«+«CRYPTOCHRYSIDACEAE

e CHROOMONAS -— - - - » -— -
««+ «RHODOMONAS - - - - - - -~ - * 0
«+<CRYPTOMONODACEAE

eesoCRYPTOMUNAS - - -— . -~ - -— - * 0
+EUGLENUPHYCEAE

- -EUGLENALES

o« +EUGLENACEAE

« e -EUGLENA -— - -— -
« e« TRACHELUMONAS -— . -— -

o
L]
L]
L]

*

- - *

1500 1 - -

*
oo
=3

PYRRHOPHYTA (FIRE ALGAE)

DINOPHYCEAE

«-PERIDINIALES

«+sGLENODINIACEAE

s «GLENODINIUM - - - . o -~ = - -
.PERIDINIACEAE

eeeePERIDINIUM - - - - -~ - r 0 -— -

NUTE: # = DOMINANT ORGANISM; EGUAL TO OR GREATER THAN 1S%
* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%




150

MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

FEB. 16, 1977
0915 HOURS

IDENTIFICATION OF PERIPHYTON

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE

. .CHLOROCOCCALES
.. .HYDRODICTYACEAE
....PEDIASTRUM

.. .SCENEDESMACEAE

0 ....SCENEDESMUS

[Nl

O O O ® ™ @™ o

]

CHRYSOPHYTA
.BACILLARTOPHYCEAE
. .CENTRALES

.. .COCINODISCACEAE
«+..CYCLOTELLA
....MELOSIRA

. .PENNALES

.. .CYMBELLACEAE
....CYMBELLA

.. .DIATOMACEAE
....DIATOMA

.. .FRAGILARIACEAE
....FRAGILARTA
....SYNEDRA

. . .GOMPHONEMATACEAE
. .. .GOMPHONEMA

.. .NAVICULACEAE
....NAVICULA

.. .NITZSCHIACEAE
....NITZSCHIA

.. .SURTRELLACEAE
....SURTRELLA
CYANOPHYTA
.MYXOPHYCEAE

. .OSCILLATORTALES
. . .SCYTONEMATACEAE
....PLECTONEMA
EUGLENOPHYTA
.EUGLENOPHYCEAE

. .EUGLENALES

.. .EUGLENACEAE
....LEPOCINCLIS

COMMON NAME
GREEN ALGAE

DIATOMS
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE
FILAMENTOUS

EUGLENOIDS

NOTE: E - ESTIMATED DOMINANT ORGANISM: NOT ACTUALLY COUNTED

O - OBSERVED ORGANISM: NOT ACTUALLY COUNTED

SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: SLIDE MOUNTING, 200-X MICROSCOPE



MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

JUNE 21, 1977
1200 HOURS

IDENTIFICATION OF PERIPHYTON

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
. . CHLOROCOCCALES
« . .HYDRODICTYACEAE
«++.PEDIASTRUM
.. .SCENEDESMACEAE
.. « .SCENEDESMUS
. .ULOTRICHALES
.. .CHAETOPHORACEAE
... .STIGECCLONIUM
. . ZYGNEMATALES
.. .DESMIDIACEAE
....COSMARIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
. .CENTRALES
.+ «COSCINODISCACEAE
.+..MELOSIRA
....3TEPHANODISCUS
. .PENNALES
.+ - ACHNANTHACEAE
++..COCCONEIS
.+..RHOICOSPHENIA
.+ .CYMBELLACEAE
& ....AMPHORA
....CYMBELLA
.. .DIATOMACEAE
....DIATOMA
. . .GOMPHONEMATACEAE
& ....GOMPHONEMA
++ .NAVICULACEAE
«+..CALONEIS
.+ +GYROSIGMA
& ....NAVICULA
++..PINNULARIA
.+ .NITZSCHIACEAE
«+. NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
« .CHROOCOCCALES
« . .CHROOCOCCACEAE
++«.AGMENELLUM
. «OSCILLATORIALES
.. .OSCILLATORIACEAE
& ....LYNGBYA

COMMON NAME
GREEN ALGAE

PLACODERM DESMIDS

DIATOMS
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE
COCCOID

FILAMENTOUS

NOTE: & - ESTIMATED DOMINANT ORGANISM: NOT ACTUALLY COUNTED

SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL

151
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L.

[

NOTE:

MISSISSIPPI RIVER MAIN STEM
05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

AUG. 31, 1977
1130 HOURS

PERIPHYTON IDENTIFICATION

~ORGANISM__NAME_ LCNMMON _NAMF

CHLOROPHYTA GREEN ALGAE
«CHLOROPHYCEAE
««CHLOROCOCCALES
oo« SCENEDESMACEAE
oo oo SCENEDESMUS
«+CLADOPHORALES
e« CLADOPHORACEAE
oeeeCLADOPHORA

« o ULOTRICHALES
oo« CHAETUPHORACEAE"
eeee STIGEOCLONIUM
«+VOLVOCALES
«««PHACOTACEAE
eeeosPHACOTUS

« e ZYGNEMATALES
«+«DESMIDIACEAE
eess COSMARTUM
CHRYSOPHYTA
+BACILLARIOPHYCEAE DIATOMS
««CENTRALES CENTRIC
««+CUSCINODISCACEAE

eoesCYCLUTELLA

«eesMELOSIRA

««PENNALES PENNATE

« e s CYMBELLACEAE

o oo e AMPHORA

eseos CYMBELLA

eseEPITHEMIA

eeosRHOPALUDIA

ee s FRAGILARIACEAE

«es e SYNEDRA

o+ o GOMPHONEMATACEAE

« o s s GOMPHONEMA

ve o NAVICULACEAE NAVICULQID

ees o NAVICULA

««oNITZSCHIACEAE

+eeeNITZSCHIA

CYANOPHYTA BLUE=GREEN ALGAE
+«CYANOPHYCEAE
++«CHROCCOCCALES

«» «CHROCCOCCAEAE
eev s AGMENELLUM
«eseANACYSTIS

« « HORMOGUNALES

e« OSCILLATORIACEAE
eessLYNGBYA

PLACODFRM PESMIDS

COCCOID BLUE=GREENS

FILAMENTOUS BL=GREEN

& « ESTIMATED DOMINANT ORGANISM? NOT ACTUALLY COUNTED
SAMPLING MEYHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL

ANALYSIS METHOD: GLASS CHAMRER(12MM CJRC), 200-X MICROSCOPE



MISSISSIPPI RIVER MAIN STEM 153
05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--~Continued

TEMPERATURE (DEG. C) UF WATER, wATER YEAR NCTUBER 1976 TN SEPTEMBER 1977

e o
oNIoOWN aAO2No O oviaoown Soo0o9o0 aAROSNS

DAY MAX MIN MAX MIN “AX MIN MAX MIN MAX MIN MAX MIN
OCYOBRER WOVEMBER VECEMBER JANUARY FEBRUARY MARCH
1 19.5 19.0 8.5 6.5 4.0 1.0 2.0 2.0 1.5 1.0 4,5 3.
2 19.0 19.0 8,0 5.5 4.0 2.0 2.0 2.0 1.5 .5 5.0 3.
3 19.5 19.0 8.0 5.5 4.0 1.0 2.0 «5 1.5 »5 4.5 3.
q 19,5 19.0 7.0 5.5 4.0 1.8 2.0 1.0 1.5 .0 4.5 3,
5 19.0 19.0 7.0 S.0 4,0 2.0 2.0 .5 2.0 1.5 5.0 4,
[ 19.0 18.5 6.5 4,5 4.0 1.5 2,0 1.0 2.0 2,0 5.5 S,
7 18,5 18,0 6.5 4,0 4.0 2.0 2.0 .0 2.0 .5 4.5 4,
8 18,0 17.0 6.0 4,0 4.0 2.0 1.5 1.5 2.0 1.0 55 4,
9 18,0 17.0 9.5 2.0 440 2.0 1.5 1,8 2.0 .5 5.5 4,
10 18.0 17.0 5.0 3.0 4.0 3.0 1.5 .5 2.0 .5 6.0 5.
i1 17.0 .16.5 5.0 2.0 4,0 2.0 1.5 .5 2.0 1.0 6.0 S.
12 17.0 16,5 4.0 1.5 4.0 3.5 1.5 o5 3.0 2.0 6.0 5
13 17,0 16.5 4.0 1.5 4.0 2.0 1.5 «0 3.5 2.0 6.0 6
14 16,5 16,0 4.0 1.5 4.0 2,0 1.5 o0 3.5 1.5 6.0 4,
15 16,5 15.5 4.0 1.5 3.5 2.0 1.0 .0 3.5 2.0 6.5 Se
16 15.5 15,0 4,0 1.5 4.0 1.5 «S «0 3.5 2.0 0.0 S.
17 15.5 14,5 4.0 1.0 3.5 2.0 1.0 .0 3.0 1.5 5.9 L
18 15.0 13.5 4,5 1.5 3.5 3.0 .5 .0 3.0 1.5 5.5 4,
19 14.0 13,0 4,5 1.5 4.0 3.5 S .0 3.0 1,0 5.5 4,
20 13.5 11.0 4,5 1.5 4,0 2.0 .S .0 4.0 3.0 5.5 4.,
21 13.0 10,5 4.5 1.5 4.0 1.5 S .0 3.5 2.0 5.5 4,
22 12.0 10,0 4.5 2.0 3.5 1.5 %) .0 3.5 3.0 6,5 Se
23 11.5 +5 4.5 1.5 3.0 1.5 .5 .0 3.5 1.0 6.5 Se
24 11.0 9.5 4.5 1.0 2.0 .5 5 N 3.5 3.0 6.5 4,
25 10.5 8.5 4.0 «5 2.0 2.0 1.0 Ny 4,0 3.5 6.0 S.
26 10.5 7.0 4,0 «5 2.0 2.0 1.0 .0 4.5 3.0 6.0 5.0
27 9.5 8.0 4,5 1.0 2.0 «5 1.0 .0 4.5 3.5 6.5 6.0
28 9.0 7.0 4.0 1.5 2,0 .0 1.5 1.0 4.5 3.0 6.5 6,5
29 9.0 6.5 4.0 1.5 2.0 1.0 1.5 1.0 —-- Ltald 7.0 6.5
30 8.5 6.0 4.0 1.5 2.0 1.0 1.5 1.0 “e- ame 7.0 6.5
31 8,5 6.0 el —=- 2.0 1,0 1.5 1.0 - - 7.0 6.5
APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 7.0 6,5 14.0 13,0 28.0 26,0 25.5 e4.0 28.0 26,0 21,5 21,5
2 7.0 6.0 14.0 13,0 26,5 26,0 24.5 24,0 2749 25.5 2145 21.5
3 740 6,0 14,5 13,5 26,5 25.5 25.5 24,0 26.0 25.5 215 21.5
q 6.5 6,0 15.5 14.0 26,0 e5.0 26.5 24.0 25.5 25,0 21.5 21,5
S 6.5 5.5 1640 14,5 26.0 25,0 28,0 25,0 25.5 25.0 21,5 21,5
6 6.5 5.5 16.0 15.0 26,0 25.0 28.0 25,5 25.5 25.0 21.0 21,0
7 6.5 5.5 1740 16.0 26.0 25.5 28.0 26.0 25.5 24,5 21,0 21.0
8 6.5 6.0 18.5 16.5 26,0 25.0 27.0 26,0 25.5 24,5 21,5 21.0
9 6.5 6,0 19.0 17.0 26.0 24,5 26.5 25.5 25.5 24,5 21.5 20.5
10 8,0 6.5 19.0 16,5 2%9.5 24.0 26.0 25.0 25.0 24.5 21.0 20.5
11 9.5 8,0 20.0 18,5 25.5 23.5 25.5 24,5 29.0 24,5 20.5 20,0
12 10.5 8.5 21.0 19.0 25.0 23.5 25,9 24,5 25.0 24,0 20,0 20,0
13 11.5 9.5 2340 20.0 25.5 23.5 25.5 24.5 25.0 24,0 20,0 19.5
14 12.0 10,0 23.5 20,5 25.5 23.5 25.5 24,5 24.5 23.5 20,0 19.5
15 12.0 10.5 2445 21.5 25.5 23.5 25.5 24.5 24.0 23.5 20,0 19.5
16 12.0 10.5 26,0 23.5 25.5 23.5 26,0 24,5 24.0 23.5 20,0 19.5
17 1240 11.0 26,0 23,0 2%.0 23.0 26.0 24,5 23.5 23.0 20.0 19,5
18 14,0 11.0 27.0 24.0 25.0 23.0 26.5 25.0 23.0 22.0 19.5 19.5
19 14,0 12,0 28.0 25.0 25.0 24.0 31.0 28,5 23,0 22.0 19.5 19.5
20 14,0 11.5 28,0 25.0 24.95 23.5 30.5% 29.0 22.0 22,0 19,5 19.0
21 13.5 12.0 27.0 25.0 25.0 23.5 31.0 29.5 22.0 22.0 19.0 18,5
22 13,0 11.5 26,5 25.0 24,5 23,5 30,5 29.0 22.0 22.0 18,5 18.0
23 13.5 12.0 2640 24,5 24,5 23.0 30.0 29.0 22.0 21.5 18.0 i8.0
24 13.0 11.5 26.U 24,5 25,0 23.0 29,5 28,5 21.5 21.5 18,0 17.0
2s 13.0 12,0 26,5 25.0 20,0 c4.0 29.0 28,5 21.5 21,5 17.0 17.0
26 13.5 11.5 27.90 25.5 28.0 24,5 29.0 28,0 21.5 21,5 17.0 17.0
e7 14.0 12.0 28,5 25.5 28.0 24,5 28.0 e7.0 23.0 21.5 17.0 17.0
28 14.0 12,0 28.5 26.0 28.0 25.0 28.0 27,0 23.0 22,0 18.5 18,0
29 14.0 13,0 29.0 26,5 27.0 25.0 28,0 26.5 23.90 22.0 18,5 18.0
30 14,0 13,0 29.0 26,5 25.5 24,0 27.0 26,5 23,0 21.5 18,5 18,0

31 - o= 29.0 26,5 om- o= 26,5 26,0 23.0 22.0 ——— b



154 MISSISSIPPI RIVER MAIN STEM
05331000 MISSISSIPPI RIVER AT ST. PAUL, MN-~Continued

WATER QUALITY DATA, WATFR YFAR OCTORER 1976 T0O SEPTEMRER 1977

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

SUS= Sus.
PENDED SEL.
SUS= SEPI~ FALL
PENDED MENT DIAM,
DI8= TEMPER= SED1~ D18~ % FINER
TIME CHARGE ATURE MENT CHARGE THAN
DATE (CF3) (DEG C) (MG/L)  (T/DAY) (062 MM
ocy
28... 0900 1540 9.0 64 266 89
NOV
22440 1000 1710 4,5 15 69 -
DEC
22400 0900 1740 2.5 90 423 74
JAN
25.¢. 1000 1680 3.0 67 304 8o
FEB
16000 0915 1740 1.0 75 352 94
MAR
28.,. 1300 10400 4.0 258 7240 79
APR
25400 0900 7780 16,0 102 214¢0 79
MAY
31... 1330 4320 21.5 66 770 %6
JUN
21,44 1200 9590 22.5 193 5000 99
AUG
01,.0 1115 3170 24,5 61 522 94
3leee 1115 7670 21.0 110 2280 %6
SEP

26040 1215 6130 15.5 41 679 98



MISSISSIPPI RIVER MAIN STEM
05331005 MISSISSIPPI RIVER AT INDUSTRIAL MOLASSES, ST. PAUL, MN

LOCATION, --Lat 44°55'52%, 1long 93°02'52%, in NE 1/4 NE 1/4 sec.9, T.28 N., R.22 W., Ramsey County, Hydrologic
Unit 07010206, on left bank at molasses plant, 0.5 mi (0.8 km) upstream from waste treatment plant, 2.0 mi
(3.2 km) downstream from Lafayette bridge and at mile 836.6 (1,346 km) upstream from Ohio River.

PERIOD OF RECORD.--March 1976 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: March 1976 .to current year.
pH: March 1976 to current year.
WATER TEMPERATURES: March 1976 to current year.
DISSOLVED OXYGEN: March 1976 to current year.

INSTRUMENTATION.--Water quality monitor since March 1976.
REMARKS .~~Malfunctions of the monitor resulted in less than 80 percent of the data being

recorded.

SPECIFIC CONDUCTANCE (MICROMMUS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1976 TU SEPTEMBER 1977

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL

1 e - —ne —— - - 364 355 360
2 LT -me —— ——— - - 366 360 303
- —ne e ——- —em —-—- ——- 370 363 366
q -~ o e a70 456 464 380 370 375
5 —— [ [ 460 432 a4s 385 373 380
6 —a- ——- na 450 430 440 387 380 384
7 e ——- ——- 469 452 460 398 383 391
8 S94 586 590 509 480 490 400 398 399
9 602 592 596 482 468 415 ——- ——- ave
10 617 579 594 can onw - - —— ——-
11 635 602 619 —— -——- e- ——- - ——-
12 627 592 6048 - - -ma e - ——-
13 642 600 621 - - —— - —— —aw
14 697 646 675 -——— - - ——— -——— ——
15 701 692 698 - Y TN -—— —aw - -
16 700 656 681 316 309 312 aee .- .-
17 650 579 606 319 310 315 Lt - Lokl
18 579 560 565 307 287 297 - e ——e
19 562 553 559 289 281 286 .~ oo -
20 569 551 554 296 281 289 - mwe | wae
21 586 554 575 293 2686 288 - - e
22 574 549 561 288 286 287 - —-- ne
23 602 S60 577 297 288 293 - .- wo-
24 640 513 575 304 295 300 e —— e
25 581 S13 543 317 304 311 .- .- ——
26 —— —— ——- 329 317 323 -— —- L
a7 - - -——- 342 329 337 —-- - -
28 —w caw —— 356 341 347 - - -
29 ~—. ——— - 361 345 351 - ——- ———
30 -—ew T - 159 352 155 -—- —— -——

31 e . - 359 351 355 — —— .

MAX

MIN

MAY

155

MEAN
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05331005 MISSISSIPPI RIVER AT INDUSTRIAL MOLASSES, ST. PAUL, MN--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1976 TU SEPTEMBER 1977

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JuLy AUGUST SEPTEMBER

1 —— [, [ 665 590 612 a94 a3y 473 487 362 423
2 449 [TT) 446 646 583 608 487 443 465 383 300 339
3 448 428 438 599 539 - S66 460 450 456 a26 324 392
4 442 384 a27 555 528 535 493 448 468 383 358 374
s 389 371 378 632 521 572 492 a47 472 382 355 366
6 3189 377 383 S91 a32 525 500 445 a1 375 310 351
7 402 375 384 467 457 463 496 4St a79 39S 314 372
8 380 154 367 .- - Ll 501 449 480 384 317 369
9 454 36l 398 e P, -—— 502 450 484 -ame -—e -
10 So1 429 a49 e .om LI ' 532 450 495 329 295 312
11 - == == 508 418 448 528 445 484 317 299 310
12 enwm - . 434 398 419 524 474 a99 403 312 153
13 - - .- 431 398 416 508 469 486 377 318 349
14 .- el o 458 406 425 S16 498 507 337 320 328
15 - —-= - a70 406 427 508 486 496 333 318 325
16 - e- .= 450 387 406 512 487 498 326 306 318
17 - - - 44s 415 a30 497 a6t 477 327 305 316
18 e wen LI 454 a12 436 508 467 491 328 303 316
19 - —-—— - 434 a04 419 492 452 a2 334 309 323
20 —— - - 450 409 425 a93 450 469 331 303 319
21 - - ——— 452 395 419 524 487 514 337 313 326
22 474 452 461 471 435 460 544 518 533 334 298 313
23 a79 as1 466 482 429 458 537 521 S31 333 317 327
24 S12 469 496 433 386 412 521 487 515 364 286 314
25 531 496 S14 502 410 aue 540 474 504 340 320 331
26 547 497 515 S26 452 491 538 534 536 357 295 319
27 564 Y 503 534 471 499 535 507 s21 317 294 307
28 - - m—- 528 410 448 501 406 435 321 290 304
29 642 614 624 455 410 440 465 418 447 320 289 3105
30 647 590 616 436 396 422 452 369 42a 312 292 303

31 e - - ass 195 424 369 277 323 - - —
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MEAN
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MISSISSIPPI RIVER MAIN STEM
MIN

PH (UNITS), WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
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05331005 MISSISSIPPI RIVER AT INDUSTRIAL MOLASSES, ST. PAUL, MN--Continued
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DAY
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OBNE NBWN-

MAX

o e o DR “ o s e 0 o v e 8
Vauvne whnooo oounl

. e

MNMWIN WasBEE WNWWE LWWWeEE BDW

unun Voo o

D)
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24,5
24,5
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24,0
24,5

2640
26.5
32.0
25.5

05331005 MISSISSIPPI RIVER AT INDUSTRIAL MOLASSES, ST. PAUL, MN--Continued

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

MIN MEAN

FEBRUARY

3,0 3.5
3.0 3.5
3.0 305
2.5 3.5
2.0 3.0
2.0 2.5
2.5 3.0
2.5 3.0
2.5 3.5
2,0 3.0
1.5 2,5
2.0 240
2.5 2.0
2.5 3.5
3.0 3.5
3.5 4,5
3.0 3.5
3.0 3.0
2.5 3.0
2.5 3.0
2.0 2.5
JUNE
24.0 24,5
23.5 24.0
22.5 23,0
22.0 23,0
23.0 23.5
23.5 24,0
21.0 24,0
23.5 23,5
225 23.0

22.5 2245
22.0 22,5
23,0 23.5
24.0 24.5
25.0 25,5
25.5 26,0
25.5 26,0
24,5 25.0

MISSISSIPPI RIVER MAIN STEM
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24,5

MAX
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fe s »
]

25.0
26,0
26,5
25.5
25,0

26,0
27.0
25.5
26,0
25.5

25,0
25.5
25.0
26.0
25.5

25,0
24.5
24,0
24.5
24.0

23,5

23.0
23.5
23.5
22.5

23,0
24.0
24,0
24,5
24.0
22.0

MIN MEAN
APRIL

7.5 7.5
7.0 7.0
7.0 7.0
6.5 7.0
6.5 6.5
6.5 6,5
6.5 7.0
7.0 7.0
AUGUST

24,0 24,0
24,0 25.0
25,0 25.5

25,0 25.0
24,5 25,0
24,5 25.0
24,5 25.0
24,5 25,0
25,0 25.5
25,0 25.5
24.5 24,5

24,0 24,5
24,5 24.5

24,5 25.5
24,5 24,5
24,0 24.5
23,5 24,0
23.0 23.5

23.0 23.5
23.0 23,0

23,0 23,0
22.5 23.0
22.5 23.0
22.5 22,5
22.0 22.0
22.0 22.5
22.5 23.5
23.5 24,0
23.0 23.5
22.5 23.5
21.5 22.0

MAX

22.0
22.5
22,0
22,0
2.0

22,0
22,0
22,0
22.0
21,0

21.0
20,5
20.0
19.5
19.5

20,0
20,0
19.0
19.0
19.0

18,0
17.5
17.0
16,5
16.5

16,0
16,0
16,5
16.5
16,5

MIN

MAY

SEPTEMBER

21.5
22.0
22,0
21.5
21.5

21,5
21,5
21.5
20,5
20,5

20,0
19.5
19.0
19.0
19.0

19.0
18,5
19.0
18,5
18,0

17.5
17.0
16,5
16,5
16,0

16,0
16,0
16,0
15.5
16,0

MEAN

22.0
22.0
2240
22.0
21.5

22.0
22.0
22.0
21,5
20.5

20.5
20.0
19,5
19.0
19.5

19.5
19,0
19.0
18.5
18.5

18,0
17.5
17.0
16.5
16.5

16.0
16,0
16.0
16,0
16.0
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DISSOLVED OXYGEN (DO),» MG/L,
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12,0
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12,3
11.8

11,0
10.9
10,4
10,9
11.2
11.5

WATER YEAR UCTOBER 1976

MAX

12.3
12.5
12.6
13.2
13.4

13.4
13.4
13.1

TO SEPTEMBER

MIN
APRIL

12.1
12.2
12.5
13.14
13.2

13.2
13.0
13.0

AUGUST

MEAN

12.2
12.4
12.6
13.1
13.2

13.3
13.2
13,0

1977

MAX

MIN

MAY

SEPTEMBER

159

MEAN
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05331560 MISSISSIPPI RIVER AT GREY CLOUD ISLAND NEAR COTTAGE GROVE, MN

MISSISSIPPI RIVER MAIN STEM

WATER-QUALITY RECORDS

LOCATION.--Lat 44°48713", long 93°00'43", in NW 1/4 NE 1/4 sec.26, T.27 N., R.22 W., Washington County,

Hydrologic Unit 07010206, on left bank at the J. L. Shiely Co. loading dock, and at mile 826.2 (1,330 km)
upstream from Ohio River.

PERIOD OF RECORD.--February to September 1977.

REMARKS.--Water-discharge records for Mississippi River at St. Paul (05331000) increased by 2 percent
ad justed for one-day lag are used for computation of weighted averages.

DATE

FEB
08,0
APR
05,00
JUN
14440
AUG
15...

DATE

FEB
08...
APR
0S...
JUN
14...
AUG
15...

DATE

FEB
08...
APR
05400
JUN
14...
AUG
15,0,

DATE

FEB
08,40
APR
0540
JUN
14...
AUG
15...

TIME

© 0920
1100
0940

1006

DIs~
SOLVED
ALUM=
INUM

(AL)
wersL)

(01106)

30
10

10

TOTAL
COBALT
(Co)
(uG/L)
(01037)
so
<50
<50

<50

0IS~
SOLVED
MERCURY

(HG)
(u6/L)
(71890)

0
.0

°0

o0

WATER QUALITY DATA, WATER YEAR OCTOBER

OIS~
CHARGE
(CFS)

(00060)

1800
9010

3980
2120

TOTAL
ARSENIC

(AS)
(uG/L)
(01002)

w W ow

DIS~
SOLVED
COBALT

(CO)
(ue/L)

(01035)

TOTAL
MoLYB-
DENUM

(MD)
we/L)
(01062)

SPE~
CIFIC
CON~-
ouCT=
ANCE
(MICRO=-
MHOS)
(00095)

74S
480
S2s

DIS~
SOLVED
ARSENIC

CAS)
(ue/L)
(01000)

w N o

TOTAL
COPPER
(Cu)
(G/L)
(01042)
30
10
<10

10

TOTAL
NICKEL
(NI)
(uG/L)
(01067)
<50
<S50
<50

S0

PH

(UNITS)
(00400)

TOTAL
BARIUM

(BA)
(U6/L)
(01007)

DIS=
SOLVED
COPPER

(cu)
(ue/L)

(01040)

10

4

DIS~
SOLVED
NICKEL

(NI)
(u6/L)

(01065)

20

8
12
34

AIR
TEMPER~
ATURE
(DEG C)
(00020)

6.5

1.0
21.5
19.5

DIS~
SOLVED
BARIUM

(BA)
we/L)

(01005)

300

TOTAL
IRON
(FE)

we/L)

(01045)

1100
790

610
520

TOTAL
SELE~
NIuM
(SE)
(UG/L)
(01147)

TEMPER=
ATURE
(DEG C)
(00010)

.0
S.0

22.5

23.0

TOTAL

BORON

(8)
(Ue/L)
(01022)

200
100
170

210

DIS~
SOLVED

IRON

(FE)
(G/L)
(01046)

70
150
50
90

D15~
SOLVED
SELE~

NIUM

(SE)
(UG/L)

(01145)

1976 TO SEPTEMBER

DIS=
SOLVED
OXYGEN
(M6/L)

(00300)
8.6
11.5
4.2

2.2

DIS~
SOLVED
BORON

8)
e/L)
(01020)
190
100
120

210

TOTAL

LEAD

(P8)
(ue/L)
(01051)
<100
<100
<100

<100

TOTAL
SILVER
(AG)
(u6/L)
(01077)
<10
<10
<10

<10

PER=
CENT
SATUR-

ATION

(00301)

61
93
49

26

TOTAL
CAD=
MIUuM
D)

(us/L)

(v1027)

10
<30
<10

<10

DIS=
SOLVED

LEAD

(PB)
(ue/L)
(01049)

DIS~
SOLVED
SILVER

(AG)
(ue/L)

(01075)

1977

TOTAL
FLUD=
RIDE
(F)
(MG/L)
(00951)

2.0
.4
.9

<5

DIS~
SOLVED
CAD=~
MIUM
o)
(u6/L)
(01025)

TOTAL
MAN=

GANESE
(MN)

we/L)

(01055)

190

140

180

560

TOTAL
ZINC
(IN)

we/L)

(01092)
S0
30
30

20

DIS~
SOLVED
FLUO=

RIDE

(F)
(MG/L)

(00950)

o4
-4
«3

.4

TOTAL
CHRO=
MIUM
(CR)
(UG/L)
(03034)

10
16

DIS=~
SOLVED

MAN=
GANESE

(MN)
(ue/L)
(01056)

100

100

20
170

DIS~
SOLVED

ZINC

(ZN)
(u6/L)
(01090)

20
10

20
10

and

TOTAL
ALUM=
INUM
(AL)
(uG/L)
(01105)

60
250

210
160

DIS=
SOLVED
CHRO=

MIUM

(CR)
esL)

(01030)

16

TOTAL
MERCURY
(HG)
(uG/L)
(71900)
.0
1
.0

o1

CYANIDE
(CN)
(MG/L)
(00720)
.01
3.0
.01

200
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05331560 MISSISSIPPI RIVER AT GREY CLOUD ISLAND NEAR COTTAGE GROVE, MN--Continued
WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

LENGTH PER]~ CHLOR=A CHLUR=8 BIUMASS

oF PHYTON PERI= PER]I= PERT= CHLORO=
EXPO= BIOMASS PHYTON PHYTON PHYTON PHYLL
SURE TOTAL BIOMASS CHROMO= CHROMO= RAT1O0

(DAYS) DRY ASH GRAPHIC GRAPMIC PER]=
TIME WEIGHT WEIGHT FLUORDM FLUOROM  PHYTON
DATE G/8Q9 M 6/SQ M (MG/M2) (MG/M2) (UNITS) SAMPLING
(00022) (00573) (00572) (70957) (70958) (70950) METHOD
AUG POLYETHYLENE
08,00 1330 44 - - - b - STRIP
2deae 1230 20 9.45 5.51 3.79 2.50 1040
AUG. 4, 1977
1330 HOURS

PERIPHYTON TOENTIFICATION

_ORGANISM__NAME_ ~COMMON__NAME

CHLOROPHYTA GREEN ALGAE
«CHLOROPHYCEAE
+«CHLOROCNCCALES
oo o HYDRODICYYACEAE
oo« PEDIASTRUM
«s+SCENEDESMACEAE
o« e+ SCENEDESMUS
+«OEDOGONIALES
««sOEDOGONIACEAE
& +...UEDOGONIUM
«« ULUTRICHALES
« e« CHAETOPHORACEAE
& +eeoSTIGEOCLONIUM
v e s ULOTRICHACEAE
ess s ULOTHRIX
««VOLVOCALES
«soPHACOTACEAE
«sosPHACOTUS
« o ZYGNEMATALES )
«o«DESMIDIACEAE PLACQODERM DESMIDS
e CLOSTERIUM
eeeZYGNEMATACEAE
eeeeSPIROGYRA
CHRYSOPHYTA
«BACILLARIQOPHYCEAE DIATOMS
«-CENTRALES CENTRIC
osoCOSCINDDISCACEAE
esssCYCLOTELLA
& .ee<MELOSIRA
ees»s STEPHANODISCUS
«<PENNALES PENNATF
+s«CYMBELLACEAE
o oo JAMPHORA
ae0sCYMBELLA
seeoEPITHEMIA
«eoDIATOMACEAE
ese s DIATOMA
oes FRAGILARTACEAE
eessFRAGILARIA
s ee«3YNEDRA
« ¢« GOMPHONEMATACEAE
« o o « GOMPHONEMA
«+«NAVICULACEAE NAVICULOTD
veesGYROSIGMA
& aesoNAVICULA
veoNITZSCHIACEAE
eaeoNITZSCHIA
e s SURIRELLACEAE
esesSURIRELLA

Ld

CYANOPHYTA BLUE=GREEN ALGAE
+«CYANOPHYCEAE
««CHROCCOCCALES COCCOID RLUE=GREENS
««sCHROCCOCCAEAE
vs e s AGMENELLUM
+ « HORMOGONALES FILAMENTOUS RL=GREEN
«e«0SCILLATORIACEAE

& cessLYNGBYA
RHODOPHYTA RED ALGAE
+RHODOPHYCEAE
«+«BANGIALES
s «ERYTHROTRICHIACEAE
oo+ COMPSOPOGON

NOTE: & = ESTIMATED DOMINANT ORGANISM3 NOT ACTUALLY COUNTED
SAMPLING MEYHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: GLASS CHAMBER(12MM CIRC), 200=X MICROSCOPE
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MISSISSIPPI RIVER MAIN STEM

05331560 MISSISSIPPI RIVER AT GREY CLOUD ISLAND NEAR COTTAGE GROVE, MN--Continued

ORGANISM NAME

CHRYSOPHYTA

-BACILLARIOPHYCEAE

. CENTRALES

FEB. 22, 1977
1000 HOURS

IDENTIFICATION OF PERIPHYTON

.+ COSCINODISCACEAE

.

.. .FRAGILARIACEAE

++ «NAVICULACEAE

++ . NITZSCHIACEAE

.+ +CYCLOTELLA
. » .MELOSIRA
.PENNALES

.. .SYNEDRA

.+ .STAURONEIS

.+ NITZSCHIA

NOTE: SAMPLING METHOD:
ANALYSIS METHOD: SLIDE MOUNTING, 200-X MICROSCOPE

PLASTIC SLIDES, TIMED SAMPLING INTERVAL

COMMON NAME

DIATOMS
CENTRIC

PENNATE

NAVICULOID

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

MAX

MIN
JUNE

MEAN

MAX

MIN
JuLy

MEAN

MAX

MIN

AUGUST

MEAN

Max

-
——
——
P

a17
431
414
428

a17
411
ae8
422

cnm
wow
———
.o

won
416
404
408
408

398
495
3199
392
386

MIN

SEPTEMBER

404
408
396
378

403
397
aovs
4u1

ow
_——e
-——
ow

403
371
344
334

389
389
379
370
368

MEAN

con
-
cne
cnn

o

Py
413
420
409
402

407
403
419
408

cow

con
com
on
——

csw

—--
409
382
381
37

393
397
388
377
377
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05331560 MISSISSIPPI RIVER AT GREY CLOUD ISLAND NEAR COTTAGE GROVE, MN--Continued

PH (UNITS), WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

DAY MAX MIN MEAN MaX MIN MEAN MaX MIN MEAN MAX MIN MEAN
JUNE JuLy AUGUST SEPTEMBRER
1 n- na- ——-
2 - - ane
3 [ [ anw
L] ame ane .
5 . ame -
[ - .- -
7 7.7 T.7 7.7
8 7.8 T.7 7.7
g9 —— ——- -——-
10 7.7 7.6 7.7
11 7.7 7.6 7.7
12 7.8 7.7 7.8
13 7.8 Teb 7.7
14 . -—— e
15 - —aw -——
16
17
18
19
20 T ——- aw
21 -——- -—- -
22 7.6 7.5 7.6
23 7.6 7.5 7.6
24 7.6 7.5 7.6
25 7.6 7.5 7.6
26 7.6 7.5 7.6
e7 7.7 7.6 7.6
28 7.6 7.6 Teb
29 7.7 7.6 7.6
30 7.7 7.6 7.7
3t - -—— -——-
TEMPERATURE (DEG., C) OF WATER, wATER YEAR OCTUBER 1976 TO SEPTEMRER 1977
DAY MAX MIN MEAN MAX MIN ME AN MaAX VIN ME AN MAX MIN MEAN
JUNE JuLy AUGHST SEPTFMBER
1 —— —aw e
2 —— - -——
3 cnw -—— -—n-
4 -—— -—— -
S [, [, [,
6 —-—— ——- -
7 20.5 20,0 20.0
8 20,5 en,o 20.5
9 20,5 19.5 20.0
10 19.5 18.5 19.5
11 19.5 19,0 19.0
12 19.0 18,0 18.5
13 18,5 17.5 18,0
14 20,5 17.5 19,0
15 P - ——
16 —— e [,
17 . - -
i8 —— . ——e
19 —— —— e
20 —— . .
21 -~ T -
22 18,0 17.5 17.5
23 17.5 17,0 17.0
24 17.0 16,5 16.5
2s 16.5 16.0 16.5
26 16,5 16.0 16,0
e7 16,0 15.5 16.0
28 16,5 15.5 15.5
29 16,5 16,0 16,0

30 16,0 15.5 15.5

31 [ P o,
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MISSISSIPPI RIVER MAIN STEM
05331560 MISSISSIPPI RIVER AT GREY CLOUD ISLAND NEAR COTTAGE GROVE, MN--Continued

DISSOLVED UXYGEN (DO), MG/L, WATER YEAR OCTOBER 1976 TU SEPTEMBER 1977

MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX
JUNE JuLy AUGUST
6.4
6,9
7.0
6.6
7.2
7.5
6.8
7.3

. e o o o

1O®PINN OO0
.
TWE =AW <NNVwWARD

MIN

SEPTEMBER

1000l AWV
.
IV o0y UNoCoO®

MEAN

1
wovo

1TR@®I~NEG OO
.



MISSISSIPPI RIVER MAIN STEM 165
05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN

LOCATION.-~Lat 44°45'37", long 92°52'02", in SE 1/4 SW 1/4 sec.16, T.115 N., R.17 W., Dakota County, Hydrologic
Unit 07010206, in old lock house at lock and dam and at mile 815.2 (1,312 km) upstream from Ohic River.

PERIOD OF RECORD.--Water years 1975 to current year.
PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: OQctober 1974 to current year.
pH: October 1974 to current year.
WATER TEMPERATURES: October 1974 to current year.
DISSOLVED OXYGEN: October 1974 to current year.
INSTRUMENTATION.~-Water quality monitor since October 1974,

REMARKS.-~Monitor malfunctions resulted in less than 80 percent of data being recorded. Discharge determined by
adding two percent to discharge for Mississippi River at St. Paul lagged one day.

WATER QUALITY DAYA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SPE~
CIFIC
CONe COLOR
DUCT~ AIR (PLAT= DIS~
D1S= ANCE PH TEMPER> TEMPER~ INUM- SOLVED
TIME CHARGE (MICRO- ATURE ATURE COBALT OXYGEN
DATE (CFS) MHOS) (UNITS) (DEG C). (DEG C) UNITS) (MG/L)
(00060) (0009S) (00400) (00020) (00010) (00080) (00300)
FEB
2de.a 0820 2830 850 7.5 3.0 2.0 35 4.4
MAR
10.ee 0735 2830 ' 725 T.4 13.0 3.0 35 6.4
APR
12400 083S 7300 560 8.4 23.0 14,0 25 12.4
MAY
Rduaa 0940 4280 575 8.3 24.0 23.0 33 9.0
JUN
2laes 1015 9160 630 8.1 24.0 23.0 25 6,9
JuL
1laee 0945 5300 500 8.0 27.0 24.0 25 10.4
AUG
. 2:... 0700 3730 . 590 8,0 19.0 22.0 32 6.9
SE
15... 1210 7180 43S 7.9 20.5 21,0 S5 7.6
DIS~ 0ISe=
NONe DIS= SOLVED SODIUM  SOLVED
PER= CAR- SOLVED MAG= DIS~= ADe PO=
CENT HARD= BONATE CAL= NE= SOLVED SORP= TAS=
SATUR~ NESS HARD= CluM SIum SODIUM PERCENT TION SIum
ATION (CA,MG) NESS (ca) (MG) (NA) SODIUM  RATIO (K)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00301) (00900) (00902) (0091S) (00925) (00930) (00932) (00931) (00935)
FEB ’
28,,. 33 260 18 66 22 67 36 1.8 S.0
MAR
10eee S0 240 18 62 21 47 29 1.3 S.0
APR
12440 123 240 85 62 21 20 15 6 4.8
MAY
LT 107 250 67 61 23 28 19 .8 4,9
JUN
2laae 81 260 92 63 26 27 18 o7 4.3
JuL
1leae 133 220 68 S5 21 20 16 .6 3.4
AUG
2% 40 80 230 47 S5 22 35 25 1.0 a,7
SEP

15440 86 190 28 49 17 17 16 -1 3.5



166 ) MISSISSIPPI RIVER MAIN STEM
05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

DIS=-
DIS= DIS=- SOLVED OIS~
ALKA= 018~ SOLVED TOTAL SOLVED SOLIDS SOLVED
LINITY SOLVED CHLO= FLUO= FLUO= (RESI= SOLIDS
AS SULFATE RIDE RIDE RIDE DUE AT (TONS PHENOLS
CACO3 (so4a) (cL) (F) (F) 180 C) PER

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) DAY) (UG/L)
(00410) (00945) (00940) (00951) (00950) (70300) (70302) (32730)

FEB
24,.. 237 51 93 o7 .3 471 3600 0
MAR
10c0. 223 a9 60 - o3 330 2980 0
APR
12... 160 92 21 6 .2 347 6840 q
MAY
28... 180 80 28 - o8 349 4030 3
JUN
21040 170 96 29 b .2 379 9370 10
JuL
11eee 160 66 24 - 2 309 4420 3
AUG
29400 180 54 a0 - o5 353 3560 5
SEP
15... 160 30 19 - .2 261 5000 5
WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
SPE~-
CIFIC DIS=
CON= PER= TOTAL SOLVED TOTAL
DUCT~ AIR DIS= CENT FLUO=- FLUO~- ALUM=
DIS~ ANCE PH TEMPER= TEMPER= SOLVED SATUR=- RIDE RIDE INUM
TIME CHARGE (MICRO=- ATURE ATURE OXYGEN ATION (F) (F) (AL)
DATE (CFS) MHOS) (UNITS) (DEG C) (DEG C) (MG/L) (MG/L) (MG/L) (UG/L)
(00060) (00095) (00400) (00020) (00010) (00300) (00301) (00951) (00950) (01105)
FEB
g:... 0820 2830 850 7.5 3.0 2.0 4.4 33 o7 o3 80
A
12400 0835 7300 560 8.4 23.0 14,0 12.4 123 6 .2 200
MAY
10¢ee 0945 4680 550 8.3 20,5 18.5 9.8 107 9 -7 190
JUN
Zé... 1015 9160 630 8.1 2440 23.0 6.9 81 N .2 200
AU
2940 0700 3730 590 8,0 19.0 22.0 6.9 80 «5 .5 170

DIS~= DIS~ DIS=
SOLVED DIS= DIS= DIS=- TOTAL SOLVED TOTAL SOLVED
ALUM= TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED CAD~ CAD- CHRO- CHRO=
INUM ARSENIC ARSENIC BARIUM BARIUM BORON BORON MIUM MIUM MIUM MIUM

(AL) (AS) (AS) (8a) (BA) (8) (8) (CD) (CD) (CR) (CR)

DATE (UG/L) (UG/L) (UG/L) (uG/L) (UG/L) (ue/L) (UG/L) (UG/L) (UG/L) (uG/L) (uG/L)
(01106) (01002) (01000) ¢€01007) (01005) (01022) (03020) (01027) (01025) (01034) (01030)

FEB
24... 0 2 1 0 0 210 180 10 5 10 0
APR

12,.. 10 2 2 0 ) 120 100 <10 0 0 0
MAY

10,04 10 2 2 0 0 220 110 <10 0 10 0
JUN

2140s 10 2 2 100 100 130 120 <10 0 10 0
AUG

29... 20 3 1 300 0 270 180 <10 2 20 0



Day

£
COB®NOC NBWN=-

- s
[UR-RP N VR

- g s
OO~

20

DATE

FEB
24...
APR
1240
MAY
10eee
JUN
2lees
AUB
290

DATE

FEB
24..,
APR
12...
MAY
10..e
JUN
2leee
AUG
29%...

TOTAL
coBaLT

(Co)
(UG/L)
(01037)

<50
<S0
<50

<50
<50

DIS~
SOLVED
MERCURY

(HG)
(UG/L)
(71890)

.0
-0

05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN-~Continued

(

(

0

.0
-0

SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25

MISSISSIPPI RIVER MAIN STEM

WATER QUALITY DATA,

018=
SOLVED
COBALY

(C0)
(UG/L)
01035)

TOTAL
MOLYB~
DENUM
(MO)
(Ue/L)
01062)

o NV o N

MAX MIN MEAN
FEBRUARY

747 701 726

737 718 728

722 716 718

TOTAL
COPPER
(cv)
(UG/L)
(01042)
20
10
<10
<10

a0

TOTAL
NICKEL
(NI)
esL)
(01067)
<50
<50
<50
<50

<50

DIS~
SOLVED
COPPER

(cu)
(UG7L)

(01040)

1
2

DIS~
SOLVED
NICKEL

(ND)
uersL)

(01065)
14

7

7

16

13

MAX

‘7132

738
721
685
697

703
706
701
746
743

738
718
715
700
671

623

TOTAL
IRON

(F
(ue
(010

107

E)

/L)
45)
330
750
430
690

370

AL

SELE~

NI

UM

(SE)
(UG/L)

(o011

MIN
MARCH

715
719
684
675
680

683
685
683
684
723

707
636
694
674
626

S90
519
469
444
441

420
409
399
-

a7)

M

DIS~
SOLVED

IRON

(FE)
(UG/L)
(01046)

130
60
so
40
60

DIS~
SOLVED
SELE=

NIUM

(SE)
(uGsL)

(01145)

EAN

724
728
700
680
689

694
694
692
715
733

728
685
706
688
649

612
558
487

TOTAL
LEAD
(PB)

(UG/L)

(01051)

<100
<100
<100
<100
<100

TOTAL
SILVER

(AG)
(UG/L)
(01077)

<10

MAX

402
400
407
413
413

415
421
436
440
441

451
460
466
486
486

474
a7
474
479
481

438
441
433
aat

D18~
SOLVED

LEAD

(PB)
(UG/L)
(01049)

15

2
2

14

DI~
SOLVED
SILVER

(AG)
(U6/L)

(01075)

WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

TOTAL
MAN=
GANESE
(MN)
(UG/L)
(01055)
260
140
170
200

160

TOTAL
ZINC
(ZN)
(u6/sL)
(01092)
30
20
60
10

49

MIN ME AN

APRIL

389
395
400
4903
403

409
414
419
433
437

443
uq7
452
457
473

447
453
463
466
470

435
427
426
43¢

399
397
408
406
407

413
418
428
437
440

448
453
as7
470
479

467
460
469

476

436
436
433
437

DI8=
SOLVED

MAN=
GANESE

(MN)
(UG/L)
(01056)

230
60
20

8
10

D18~
SOLVED

ZINC

(ZN)
(Ue/L)
(01090)

20
10
20

0
10

MAX

448
454

474
476
484
603

524
512
530
534

527
526
523

516
517
513

S35
534
537
530

TOTAL
MERCURY

(HG)
(UG/L)
(71900)

CYAN

.1
.0
.0
.0

o6

10E

(CN)
(MG/L)
(00720)

DEG, C), WATER YEAR OCTOBER 1976 TD SEPTEMBER 1977

MIN

.01
«01
<00
.01

MAY

a7
ay9

435
457
452
428

460
502
452
496

-

513
S12
516

509
482
474

513
514
526
512

167

MEAN

441
446

478

502
s08
513
S19

517
S18
519

514
510
505

Ses8
526
S33
524
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05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued
SPECIFIC CONDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR DCTOBER 1976 VO SEPTEMBER 1977

oAy MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
JUNE JuLy AUGUST SEPTEMBER
1 732 492 528 eos con onw 520 503 S14
2 515 488 505 oo eee e S16 501 512
3 507 486 501 .o e—e ca- 518 499 509
4 499 476 494 com con LI 513 507 511
H 496 476 488 one eow cow S13 501 508
'S cow - eee coe cow [, 508 499 504
7 ewe [, con . eee —ew 502 485 494
8 o o= oo 528 S18 s22 498 474 491
9 PrYrs P P 523 503 516 526 S04 518
10 .ow con cow 501 474 487 52s 519 522
11 P . a7s 471 473 534 518 527
12 eoe ocon 473 461 467 539 529 534
13 o oo 466 444 460 533 S18 525
14 eve .oe 4ss 426 4u4 531 512 522
1S ees cew 460 414 a46 Sa4 527 537
16 —ee oo owe 453 411 440 544 536 541
17 o= LA ld Lol 453 430 444 555 543 S48
18 .ee com eee 452 448 450 555 543 549
19 wew cow enw 467 441 450 cow eoe eoe
20 e eve e 453 448 450 ewe [, eoe
21 543 519 531 455 441 450 —— . .
22 529 501 518 456 446 451 Lld ome Rl
23 509 480 493 457 446 us2 Ll bk hdadd
24 499 480 484 460 439 453 coe eme cow
4] 485 a7s 481 460 651 455 [, [, wew
26 492 479 487 462 a44 453 one .o eow
27 509 480 494 soe 459 486 .- —e e
28 cnm e com 506 486 498 cow cmw e
29 eow oow enw 496 467 482 cow e o
30 e con o= 496 477 489 -on ene ecwe
31 .o e ome 526 494 507 - .am coe
PH (UNITS), WATER YEAR OCTOBER 1976 TD SEPTEMRER 1977
DAY MaX MIN MEAN MAX MIN MEAN MAX MIN MEAN MaX MIN MEAN
OCTOBER NOVEMBER DECEMBER JANUARY
1 9,2 8,2 8,7 P cnm e
2 9,3 8,6 9,0 eee .ow eve
3 9,0 8.4 8.7 ome con .
4 8.S 8.1 8.3 8.1 7.9 8,1
S 8.5 8.3 8.4 8.1 8.0 8.1
[ 8.4 8.1 8.2 8.1 8.1 8,1
7 8.1 7.9 8,0 8.1 8,1 8,1
8 B.4 8,0 8.1 8.1 a,0 8.1
9 8.7 8.1 8,3 8.0 8,0 ‘8,0
10 8.8 8.1 8.5 8.0 R,0 8.0
11 8.6 8,2 8.5 a,0 8.0 8,0
12 8.9 8.6 8,8 8,0 8,0 8,0
13 9.1 B.4 8.8 8,0 7.9 7.9
14 8,7 8.3 8.4 8.0 7.9 8.0
15 8.6 8.2 8.4 8,0 8,0 8.0
16 8,S 8,1 8,3 8,0 8,0 8,0
17 8.4 8.1 a,2 8,0 7.9 8.0
18 8.4 8,2 8.2 7.9 7.9 7.9
19 8.3 8.1 8,2 T.9 7.9 7.9
20 8,2 8,1 8,2 7.9 7.9 7.9
21 8,2 8,2 8,2 8,0 7.9 7.9
22 —ew e ove 7.9 7.9 T.9
23 oo woe ——- 7.9 7.8 7.9
24 cew cnn caw 7.9 7.8 7.9
2% —ew o ons 8.0 1.9 T.9
26 ee eee . 7.9 7.8 7.9
27 .o eve con 7.9 7.9 7.9
28 cow cee cow 7.9 7.8 7.9
29 eoe wee .ee 7.9 7.8 7.9
30 . ——e e 7.9 7.8 7.9
3t .ee wew cen 7.9 7.8 7.9
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MEAN

MAY

MIN

MAX

MEAN
APRIL

MIN

MAX

MEAN

MARCH
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05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued

PH (UNITS), WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MAX

MIN MEAN

FEBRUARY

MAX

DAY
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05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

DAY MAX MIN MEAN MAX MIN ME AN MAX MIN ME AN ) MAX MIN MEAN
OCTOBER NOVEMBER DECEMBER ‘} JANUARY
1 i - - -
2 - o oonm
3 e —-—— e
4 0.5 0.5 0.5
s 0.5 0.5 0.5
6 0.5 0.5 0.5
7 0,5 0.5 0.5
8 0.5 0.5 0.5
9 0.5 0.5 0.5
10 0.5 0.5 0.5
11 0.5 0.5 0.5
12 0.5 0.5 0.5
13 0.5 0.5 0,5
14 0.5 0.5 0.5
15 0.5 0.5 0.5
16 0.5 0.5 0.5
17 0,5 0.5 0.5
18 0.5 0.5 0.5
19 0,5 0.5 0.5
20 0.5 0.5 0.5
21 0.5 0.5 0.5
22 0.5 0.5 0.5
23 0.5 0.5 0.5
28 0.5 0.5 0.5
25 0,5 0.5 0,5
26 0.5 0.5 0.5
27 0.5 0,5 0.5
28 0.5 0.5 0.5
29 0.5 0.5 0.5
30 0.5 0.5 0.5
31 0.5 0.5 0.5
FEBRUARY MARCH APRIL MAY
1 0.5 0.5 0.5 2.0 1.5 1.5 a- - - 18,0  17.0  17.S
2 0.5 0,5 0,5 2,0 1.5 2.0 o —ea Ll s 18.0 17.0 17.5
3 1.0 0.5 1.0 2.0 1.5 1.5 -e- - ——- 17.5  17.0 17,5
3 1.0 1.0 1.0 1.5 1.5 1.5 - -- - 17.5  17.0  17.0
S 1,0 1.0 1.0 1.5 1.5 1.5 - - - 18.0 17.5 17.5
6 1.0 1.0 1.0 1.5 1.5 1.5 -- --- .- 19.0 18,0  18.5
7 1.0 1.0 1.0 1.5 1.5 1.5 - ——- an= 20.0 18,0  19.0
8 1,0 1.0 1.0 1.5 1.5 1.5 ——- —— —— 19.5 18,5 19,0
9 1.0 1.0 1.0 2.0 1.5 1.5 o= o= ——- 19,0 18,0 18,5
10 1.0 1.0 1.0 2.0 1.5 2.0 - - —n- 19.5  18.5 19,0
11 1.0 1.0 1.0 2.0 2.0 2.0 . . . 20,5 19,0  19.5
12 1.0 1.0 1.0 2.0 1.5 2.0 - _n= - 22.0  19.5  20.5
13 1,0 1.0 1.0 2.0 1.5 2.0 e LD Ll 22.5 20,5 21.5
14 1.0 1.0 1.0 2.0 2.0 2.0 14,0 14,0 14,0 22.0 21,0 21.5
15 1.0 1,0 1,0 2.0 2.0 2.0 16,5 14,0 15.0 22.5 22.0 22.0
16 1.0 1.0 1.0 2.5 2.0 2.0 16,5  15.5  16.0 23.0  21.5  22.0
17 1.0 1,0 1.0 2.0 2.0 2.0 16,0 16.0 16,0 23,5 22,5 23.0
18 1.0 1.0 1.0 2.0 2.0 2.0 17.5 16,0 16,5 C 28,5 23,0  22.5
19 1.5 1.0 1.0 2.0 2.0 2.0 17.5  16.5  17.0 © 20,5 23,5 24,0
20 1.5 1.0 1.0 2,0 2.0 2.0 17,0 16,5 16.5 24,5 23.5 24,0
21 1.5 1.0 1.0 2.0 2.0 2.0 - .- .- 23.5 23,0  23.5
22 1.5 1.0 1.5 2.0 2.0 2.0 am= - - 23.0 22,0  22.5
a3 1.5 1.5 1.5 cne - - - ane aaa ame ,, 23.5 21,5 22,0
24 1.5 1.5 1.5 .a- N ane . _- T I 23,5  22.5  22.5
25 1.5 1.5 1.5 - - ——- a- -—- . 25.0 23,0 24,0
26 1.5 1.5 1.5 - - ana ame - e 25.0 25,0 25,0
27 1,5 1.5 1,5 con LY - 18,0 17,0 17.5 25,0 24,5 25,0
28 1.5 1.5 1.5 - -—- . 18.0  17.0  17.5 25.5  25.0 25,0
29 - - - cma oaa —ne 17.5 16.5 17.0 26,0 25,0 25.5
30 - - .- o= .- - 18,0  17.0  17.5 25.0 25,0  25.0

31 [, [ [, can [——. . aam cma [l 25.0 23.5 24,5
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MISSISSIPPI RIVER MAIN STEM

05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued

TEMPERATURE  (DEG, C) OF WATER, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

MIN  MEAN MAX MIN  MEAN
JUNE JuLy
23,0 23,5 26.0 22,0 23,0
23.0 23,5 22.5 22,0  22.5
23,0 23,5 23,5  22.0  23.0
23.5 24,0 26,0 23,0 25,0
24,0 24,5 26,5  25.5  25.5
- - 27,0  25.0  26.0
——e ——— 26,5 26,0 26,5
——— - 27.5 26,5  26.5
- -—- 26,5 25,5 26,0
- ——- 26,0 25,0  25.5
- ——— 25.5  24.5  25.0
“oe —- 25.5 24,5  25.0
- - 25.5 24,5  25.0
— ——— 27.0  25.5  26.0
. - 29.5  26.0 27,0
- e 28.5 26,0  27.0
R 27.5 26,0  26.5
e -——— 26,0 25,5  26.0
- ——— 28.5 26,0  27.5
— ——— 28,5  27.5 28,0
23,0 23,0 28,0 27,0  27.5
23.0  23.0 27.0 26,5 26,5
22,5 23.0 27,0 26,0  26.5
23.5 24,0 29.0  25.5 26,5
20,0 25,0 27.0  26.0  26.5
26,5  25.5 28,0 25,5 26,5
25.0 25,5 26,0  25.0  25.5
24.5 25,0 25.5 28,5 25,0
23,5 24,0 27.5  24.5  26.0
23.5 24,5 26.5  25.0  25.5
— ——— 25,0 23,5  24.0

DISSOLVED OXYGEN (DO), MG/L, WATER

MIN MEAN MAX MIN MEAN
OCTOBER NOVEMBER
10.6 11.5
10,4 11,2
10,9 11,2
11.2 11,3
11.0 11.1
11,1 11.2
11.4 11.6
10,9 11,1
11,5 11,7
11.7 11.8
11.9 12,0
11.7 11.9
11,2 11.4
11.2 11,3
11.3 11,6
11.7 12,2
12.7 12,8
12.9 13.1
13,2 13.2
13,3 13,5
13.7 13.7
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]
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MAX

24.5
24.5
27.0
24,5
24,0

24,5
26,5
26.5
25.0
23,5

23.0
22.0
22,5
23,5
22.0

22.0
21.5
23.0

-aw
wan
——
-
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YEAR OCTOBER 1976 TO SEPTEMBER 1977

MAX

MIN
AUGUST

23,0
23.5
23.5
24,0
23.5

23,0
23.5
24.5
23.5
23,0

22.0
21.0
21,5
21.%5
21.5

21.0
20.5
20,5

——
o
-
-

MIN

DECEMBER

MEAN

23.5
23.5
24.5
24.0
23.5

23,5
25,0
25.5
24,0
23,5

22.5
21.5
22,0
22.5
21.5

21,5
21.0
21,5
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MAX
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MIN MEAN
SEPTEMBER
MIN MEAN
JANUARY

3.6 4.1
a0 4.3
4.2 a.4
a,2 a.4
3.9 9.2
3.2 3.5
3,1 3.2
3.2 3.3
3.1 3.2
3.0 3.1
3.1 3.3
3.1 3.3
2,9 3.0
2,7 2.8
2.7 2.7
2.7 2.7
2.7 2.8
2.1 2.2
2.0 2.1
1.7 1.8
1.7 1.8
1.7 1.8
1.9 1.9
1.9 2.0
1,9 2.0
1.8 1.9
1.8 1.8
1.7 1.7
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MISSISSIPPI RIVER MAIN STEM
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DISSOLVED OXYGEN (DO), MG/L, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN

05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued

MIN
FEBRUARY
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ST. CROIX RIVER BASIN 173
05336700 KETTLE RIVER BELOW SANDSTONE, MN
LOCATION.--Lat 46°06'20", long 92°51'50", in NW 1/4 SW 1/4 sec.22, T.42 N., R.20 W., Pine County, Hydrologic Unit
07030003, on left bank about 900 ft (274 m) downstream from abandoned powerplant dam, on Sandstone Federal
Correctional institution property, 1.8 mi (2.9 km) south of Sandstone.
DRAINAGE AREA.--863 mi2 (2,240 km2).
PERIOD OF RECORD.--October 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 931.50 ft (283.921 m) above mean sea level (Minnesota Department
of Transportation bench mark).

REMARKS.--Records good except those for winter periods, which are fair.
AVERAGE DISCHARGE.--10 years, T14 rt3/s (20.2 m3/s), 11.24 in/yr (285 mm/yr).

EXTREMES FOR PERIOD OF RECOR]D.--Maximum_discharge, 17,200 ft3/8 (487 m3/s) July 23, 1972, gage height, 15.38 ft
4,688 m); minimum, 25 ft3/s (0.71 m3/s) Nov. 11-12, 1977, gage height, 3.37 ft (1.027 m) result of freezeup.

EXTREMES QUTSIDE PERIOD_OF RECORD3--Flood in April 1965 reached a stage of 12.96 ft (3.950 m) from flood marks,
discharge, 13,400 £t3/s (379 m3/s).

EXTREMES FOR CURRENT YEAR.--Waximum discharge, 2,920 rt3/s (82.7 w3/s) Sept. 26, gage height, 7.07 £t (2.155 m);
minimgm, 25 ft /3 (0.71 m?/s) Nov. 11-12, gage height, 3.37 ft (1.027 m) result of freezeup; minimum daily,
43 £t3/s (1.22 mi/s) Nov. 12.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 73 90 92 98 104 98 644 289 510 199 163 353

2 73 90 9y 98 105 100 644 267 701 196 196 364

3 73 92 97 99 105 100 581 248 686 216 209 369

4 76 " 92 98 101 104 100 526 241 640 408 213 369

3 77 90 98 100 103 102 487 237 703 433 209 370

6 77 90 98 100 102 102 424 245 645 445 199 463

7 77 88 98 102 101 104 398 245 559 409 189 510

8 77 88 99 100 100 110 378 241 517 359 173 577

9 77 92 100 100 99 1ts 356 230 464 313 163 573
10 77 70 100 100 99 120 338 216 400 286 154 519
1 77 55 100 99 98 133 326 203 369 265 136 540
12 77 43 100 99 98 227 318 191 340 244 129 585
13 79 79 103 99 98 602 318 179 320 225 130 474
14 79 84 104 98 97 883 322 172 301 214 128 475
15 79 100 102 98 97 806 322 170 263 208 123 407
16 80 105 100 96 %6 717 322 175 255 187 223 356
17 80 100 100 96 96 553 326 184 258 179 127 336
18 82 97 100 94 9% 475 326 211 265 170 122 311
19 82 % 100 94 96 464 383 213 270 163 117 316
20 81 94 99 94 9% 458 434 223 270 178 114 303
21 82 92 98 94 9% 378 506 265 270 165 112 311
22 82 92 98 93 % 370 666 317 263 142 114 330
23 83 93 98 93 % 356 659 341 254 136 107 398
24 86 60 98 92 96 330 602 364 247 136 102 986
25 86 s1 97 92 % 213 533 347 233 132 100 2280
26 86 88 96 101 % 318 475 326 223 118 110 2680
27 86 87 96 104 % 365 424 301 209 117 213 2590
28 86 91 96 104 97 398 378 272 203 113 305 2340
29 90 92 96 104 ——— 429 334 247 198 104 326 2020
30 90 92 96 104 - 574 309 255 204 106 329 1700
31 90 - 97 104 — 659 — 293 - 129 349 ———
TOTAL 2500 2573 3048 3050 2759 10858 13059 7708 11040 6695 5384 24205
MEAN 80.6 85,8 98.3 98.4 98.5 350 435 249 368 216 174 807
MAX 90 105 104 104 105 A83 666 364 703 445 349 2680
MIN 73 43 92 92 96 98 309 170 198 104 100 303
CFSM .09 .10 .11 ot .11 .4t .50 .29 .63 .25 .20 .94
IN, W11 .11 .13 .13 .12 .47 .56 .33 .48 .29 .23 1.04
ACFT 4960 5100 6050 6050 5479 21540 25900 15290 21900 13280 10680 48010

CAL YR 1976 7TOTAL 153398 MEAN 419 MAX 6820 MIN 43 CFSM .49 IN 6.61 AC-FT 304300
WTR YR 1977 TOTAL 92879 MEAN 254 MAX 2680 MIN 43 CFSV .29 IN 4.00 AC-FT 184200



174

LOCATION.--Lat 45°541137  1long 92°43'47", in SW 1/4 SW 1/4 sec.33, T.40 N., R.19 W., Pine County, Hydrologic

ST.

CROIX RIVER BASIN

05337050 KETTLE RIVER NEAR CLOVERDALE, MN

Unit 07030003, 200 ft (61 m) west of Town Road, 9.0 mi (14.5 km) northwest of Grantsburg, Wisconsim.

DRAINAGE AREA.--Not determined.

PERIOD OF RECORD.--May 1975 to current year.

DATE

MAR
18...

AUG
11eee

DATE

MAR
18...

AUG
11.ee

TIME

1230
1645

DIS=~
SOLVED
CHLO=
RIDE
(CL)
(MG/L)
(00940)

5.7
S.3

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

INSTAN=
TANEQUS

01S=
CHARGE
(CFS)

(00061)

E1680

157

TOTAL
NITRATE
(N)
(MG/L)
(00620)

96

SPE=~
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CON=
DUCT=
ANCE
(MICRQ=
MHOS)
€00095)

170
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TOTAL
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(N)
(MG/L)
(00615)

.02

00
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(00400)
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38
.01

TEMPER=
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(DEG ()
(00010)
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GEN
(N)
(MG/L)
(00625)

1.4
«83

DIS=
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OXYGEN
(MG/L)
(00300)

12.1
9.4

TOTAL
PHOS=
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(P)
(MG/L)
(00665)

«09
.11

PER=
CENT
SATUR=

ATION

(00301)

a8
117

DIS=
S0L~
VED=
PHOS=
PHURUS
(P)
(MG/L)
(00666)

.04

.02
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Cull=
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o TUM=MF
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100 ML)

(31625)

100
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SUS=~
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STREP=
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KF AGAR
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PER
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82500
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MENT
DIS~
CHARGE
(T/DAY)
(80155)
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ALKA=
LINITY
AS
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(MG/L)
(00410)

a

74

SUS.

SED.

SIEVE
‘DIAM,
% FINER

THAN
«062 MM
(70331)

100



ST. CROIX RIVER BASIN 175
05337400 KNIFE RIVER NEAR MORA, MN
LOCATION.--Lat 45°955'12", long 93°18'26", in SW 1/4 SW 1/4 sec.26, T.40 N., R.2% W., Kanabec County, Hydrologic
Unit 07030004, on left bank 400 ft (122 m) upstream from bridge on County Highway 77, 1.1 mi (1.8 km)
upstream from mouth and 2.5 mi (4.0 km) .north of Mora.
DRAINAGE AREA.--102 mi2 (264 km@).
PERIOD OF RECORD.--Occasional low-flow measurements, water years 1969-T4; July 1974 to current year.

GAGE.--?ater-stage recorder. Datum of gage is 991.20 ft (302.118 m) above mean sea level (Kanabec County bench
mark).

REMARKS.--Records good except those for winter periods, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maxgmum discharge, 1,470 rt3/s (41.6 m3/s) Apr. 28, 1975, gage height, 6.02 ft
(1.835 m), minimum daily, 1.1 ft>/s (0.031 m3/s8) Jan. 12 to Feb. 9, 1977.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of July 26, 1972, reached a stage of 14.0 ft (4.267 m), from informa-
tion by local resident (discharge not determined). Result of dam failure and backwater from collapsed bridge.

EXTREMES FOR CURRENT YEAR.~-Maximum gischarge, 261 rt3/s (7.39 m3/s) July 4, gage height, 3.77 ft (1.149 m);
minimum daily, 1.1 ft/s (0.031 m°/s) Jan. 12 to Feb. §.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

oAY .ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 2.2 1.7 2.0 1.3 1.1 1.4 37 18 96 8.0 6.0 . 69

2 2.2 1.7 2.0 1.3 1.1 1.4 37 16 98 6.4 7.1 80

3 2.1 1.7 2.0 1.2 1.1 1.4 33 14 75 28 12 81

4 2.0 1.7 2.0 1.2 1.1 1.5 31 12 61 78 8.7 81

5 2.0 1.7 2.0 1.2 1.1 1.7 29 18 48 187 L 8.3 77

6 2.0 1.7 2.0 1.2 1.1 1.8 25 18 39 227 7.5 73

7 2.0 1.7 2.0 1.2 1.1 2.0 23 18 30 192 6.7 63

8 2.1 1.8 2.0 1.2 1.1 2.4 20 15 27 144 6.0 50

9 2.0 1.8 2.0 1.2 1.1 2.7 19 13 17 104 5.5 41
10 2.0 1.8 2.0 1.2 1.2 2.8 18 10 14 80 5.7 38
11 2.0 1.8 2.0 1.2 1.2 3.6 18 9.0 14 62 4.7 37
12 2.0 1.8 2.0 1.1 1.2 47 18 7.4 12 50 3.9 37
13 1.9 1.8 2.0 1.1 1.3 69 22 6.7 10 40 3.6 31
14 1.8 1.8 2.0 1.1 1.3 68 22 6.7 8.3 33 3.6 28
15 1.8 1.8 2.0 1.1 1.3 66 26 6.7 7.7 28 3.6 24
16 1.8 1.8 2.0 t.1 1.3 68 28 6.4 9.8 23 5.7 22
17 1.8 1.8 2.0 1.1 1.3 62 30 7.7 13 18 5.5 20
18 1.7 1.8 2.0 1.1 1.3 48 32 9.0 21 16 4.8 19
19 1.7 1.9 2.0 1.1 1.8 43 38 7.7 19 14 4.5 17
20 1.6 2.0 2.0 1.1 1.3 36 39 11 20 14 4.4 15
21 1.7 2.0 1.9 1.1 1.3 31 46 15 17 15 3.9 13
22 1.7 2.0 1.9 1.1 1.3 28 46 16 16 1 3.9 22
23 1.7 2.0 1.9 1.1 1.4 24 47 17 16 8.8 3.7 27
24 1.7 2.0 1.8 1.1 1.4 23 47 17 15 7.7 3.4 S2
25 1.6 2.0 1.8 1.1 1.4 20 40 17 13 7.2 3.7 91
26 1.6 2.0 1.7 1.1 1.4 19 36 16 10 4.9 8.9 140
27 1.6 2.0 1.5 1.1 1.4 28 36 16 8.7 3.8 28 158
28 1.7 2.0 1.5 1.1 1. 30 31 16 8.0 3.8 28 150
29 1.7 2.0 1.4 1.1 ——- 36 22 48 6.9 3.8 26 138
30 1.7 2.0 1.4 1.1 - 490 19 44 10 4.3 23 117
31 1.7 L 1.3 1.1 ——- 39 —— 66 —=- 7.0 52 -=
TOTAL 57.1 55.6 S8.1 35.4 34.9 847.7 915 520.3 760.4 1429.7 302.3 1811
MEAN 1.84 1.85 1.87 1.14 1.25 27.3 30.5 16.8 25.3 46.1 9.75 60.4
MAX 2.2 2.0 2.0 1.3 1.4 69 47 66 98 227 5¢ 158
MIN 1.6 1.7 1.3 1.1 1.1 1.4 18 6.7 6.9 3.8 3.4 13
CFSM .02 .02 .02 .01 .01 .27 «30 .17 «25 .45 .10 «59
IN, .02 .02 .02 .01 .01 <31 .33 .19 .28 .52 .11 .66
AC=FT 113 110 115 70 69 1680 1810 1030 1510 2840 600 3590

CAL YR 1976 TOTAL 11585.9 MEAN 31.7 MAX 894 MIN 1.3 CFSM ,31 IN 4,23 AC-FT 22980
WTR YR 1977 TOTAL 6827.5 MEAN 18,7 MAX 227 MIN 1.1 CFSM .18 IN 2.49 AC-FT 13540



176 ST. CROIX RIVER BASIN
05338500 SNAKE RIVER NEAR PINE CITY, MN

LOCATION.--Lat 45°50t30%", long 92°56'00", in SE 1/4 NW 1/4 sec.26, T.39 N., R.21 W., Pine County, Hydrologic Unit
07030004, on left bank at site of former powerplant and dam, 0.5 mi (0.8 km) downstream from Cross Lake and
1.5 mi (2.4 km) northeast of Pine City.

DRAINAGE AREA.--958 mi2 (2,480 km?).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June 1913 to September 1917, July 1951 to current year.

June 25, 1913, to

GAGE.--Water-stage recorder. Datum of gage is 919.00 ft (280.111 m) above mean sea level.
July 1 to Oct 28,

Sept. 30, 1917, nonrecording gage at site 500 ft (152 m) downstream at different datum.
1951, nonrecording gage at present site and datum.

REMARKS.--Records good except those for winter periods and period of no gage-height record, Mar. 3 to May 10,
which are fair.

AVERAGE DISCHARGE.--30 years (water years 1914-17, 1952-T7), 590 ft3/s (16.7 n3/s), 8.36 in/yr (212 mm/yr).
EXTREMES FOR PERIOD OF RECORD,~-Maximum gischarge, 14,300 ft3/s (kos m3/s) July 27, 1972, gage height, 10.38 ft
(3.164 m); minimum, 5.5 £t3/s (0.16 m3/s) Oct. 1, 1964, gage height,-2.57 ft (0.783 m), result of dam re-

habilitation 0.5 mi (0.8 km) upstream.

EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge measurement of 12,500 £t3/s (354 m3/s) was made May 9, 1950.

EXTREMES FOR CURRENT YEgR.--Maximu
minimum daily, 28 ft

discharge, 1,670 f£t3/s (47.3 m3/s) Sept. 28, gage height, 4.83 ft (1.472 m);
/s (0.79 m3/s) Jan. 21 to Feb. 8; minimum gage height, 2.74 ft (0.835 m) Dec. 11-17,

Jan. 7-23.
DISCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR UCTONBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocT NOV DEC JaN FEB MAR APR MAY JuN JuL AUG SEP
1 48 sS4 49 32 28 45 760 330 338 101 181 AT1
2 48 83 LTS 31 28 47 760 300 405 S8 179 1160
3 40 66 ug 31 28 49 720 280 484 149 185 1270
4 50 51 41 31 28 S1 750 260 519 207 180 1450
5 56 51 49 30 28 53 680 260 498 320 179 1400
6 48 62 39 30 28 56 530 260 426 569 153 1330
7 40 55 38 30 28 61 489 260 373 880 184 1170
8 39 49 37 30 28 64 469 260 333 1060 127 1020
9 a2 48 36 30 29 118 430 240 279 1010 100 931
10 a2 50 36 30 29 225 410 230 233 884 105 696
11 as 53 35 30 29 265 390 209 201 800 86 597
12 53 56 35 30 30 386 370 187 164 679 67 517
13 53 58 35 30 39 396 360 170 146 537 67 459
14 60 61 35 30 31 624 360 158 123 470 59 405
15 55 62 35 30 32 541 360 154 106 401 58 354
16 38 64 35 29 33 621 360 167 123 33a 75 330
17 36 66 35 29 34 653 370 164 118 296 71 300
18 35 68 35 29 35 624 420 161 148 264 63 284
19 39 69 35 29 36 . 591 470 156 126 244 55 259
20 46 65 34 29 37 572 530 167 127 357 55 227
21 Sa 64 34 28 38 538 610 155 125 339 59 199
e2 48 64 34 28 38 528 850 166 125 286 57 267
23 43 59 34 28 39 a70 81v 202 142 241 a7 292
24 46 60 34 28 40 430 720 170 143 218 a2 459
25 47 64 33 28 41 400 650 169 126 171 a0 760
26 46 69 33 28 42 380 600 164 11 138 S7 1150
27 49 63 33 28 43 370 540 162 105 112 173 1450
28 52 57 32 28 a4 440 470 156 116 133 229 1600
29 53 55 32 28 - 540 410 172 78 112 236 1640
30 52 51 32 28 ——— 660 360 184 116 127 2R9 1560
31 57 - 32 28 ——— 780 -—- 302 -— 214 558 ———
TOTAL 1460 1797 1118 908 934 11378 15990 6375 6457 11715 3976 24407
MEAN 47,1 59.9 36.1 29.3 33.4 367 533 206 215 378 128 814
MAX 60 83 49 32 44 780 850 330 519 ' 1060 558 1640
MIN 35 48 32 28 28 45 360 154 78 ‘58 20 199
CFsSM «05 «06 04 .03 04 .38 .56 .22 .22 +40 .13 .85
IN. .06 .07 .04 08 .04 <48 .62 .25 «25 .45 .15 .95
AC=FT 2900 3560 2220 1800 1850 22570 31720 12640 12810 23240 7890 48410

CAL YR 1976 TOTAL 139488  MEAN 381  MAX 5980 MIN 26 CFSM .40  1iv 5,42 AC=FT 276700

WTR YR 1977 TOTAL 86515 MEAN 237  MAX 1640 MIN 28 CFSM .25 IN 3,36 AC=FT 171600



ST. CROIX RIVER BASIN

05338500 SNAKE RIVER NEAR PINE CITY, MN--Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1963, 1965, 1967-68, 1975 to current year.
WATER QUALITY DATA, WATER YEAR OCTUBER 1976 TO SEPTEMBER 1977

SPE=
CIFIC FECAL
INSTAN=  CON= COLOR PER= coLl-
TANEOUS  DUCT= (PLAT= TUR= DIS= CENT FURM
DIS~ ANCE PH TEMPER=  INUM= BID= SOLVED  SATUR= ,7UM=MF
TIME CHARGE (MICRO- ATURE COBALT 7Y OXYGEN  ATION (COL./
DATE (CFS) MHOS)  (UNITS) (DEG €)  UNITS)  (JTu) (MG/L) 100 ML)
. €00061) (€00095) (00400) (00010) (00080) (€00070) (00300) (00301) (31625)
ocT
07ves 0900 40 280 8.5 9.5 30 6 8.6 79 B7
JAN
... 1400 30 400 - .0 20 3 16,0 115 Rt
MAR
18... 1445 624 260 - 2.0 28 6 9.6 73 98
AUG
12... 0930 67 225 8.0 21.5 15 1 8.6 101 814
FECAL ' DIS- D18~
STREP= NON- DIS~ SOLVED SODIUM  SOLVED
Tococcy CAR= SOLVED MAG= DIS= AD= PO~ ALKA=
.KF AGAR  HARD= BONATE CAL= NE= SOLVED SORP= TAS= LINITY
(coL. NESS HARD= CIum SIumM SODIUM PERCENT TION SIum AS
PER (CA,MB)  NESS (cay (MG) (NA) SODIUM  RATIO (K) CACU3
DATE 100 ML)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)  (MG/L)
(31673) (00900) (€00902) (00915) (0092%) (00930) (00932) (00931) (00935) (00410)
oct
07cee 56 120 9 30 12 4.4 7 .2 1.5 115
JAN
1.0, 78 170 7 29 16 6.2 7 .2 1.8 159
MAR
Aag... B2700 120 9 28 1 4,9 8 .2 3,2 110
12400 83500 110 10 27 10 4,7 8 .2 1.9 98
018~ DIS~
018~ DIS~ SOLVED  SOLVED D1S=
DIS~ SOLVED  SOLVED DIS- SOLIDS  SOLIDS  SOLVED
SOLVED  CHLO~- FLUO- SOLVED  (RESI- (SUM OF  SOLIDS  TOTAL TOTAL
SULFATE  RIDE RIDE SILICA DUE AT CONSTI- (TONS NITRATE NITRITE
(s04) (cL) (F) (S1U2) 180 C) TUENTS) PER () (N)
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) DAY) (MG/L)  (MG/L)
€00945)  (00940) (00950) (00955) (70300) (70301) (70302) (00620) (0061S)
ocY
07... S.1 5.8 o1 .5 158 129 17.1 .00 .01
JAN
11... 5.0 6.8 1 4,5 193 176 15.6 .12 .02
MAR
T 18,.. 9,2 6.3 o1 8.3 154 135 259 .76 .03
AUG
12000 7.5 4.9 o1 11 163 126 29.5 .04 .00
TOTAL DIS~ SUS= SuUS.
TOTAL KJEL= " SOL- DIS~ PENDED SED.
AMMONIA  DAHL TOTAL VED= DIS~ SOLVED SuS~ SEDI~ STEVE
NITRO=  NITRO=  PHOS= PHOS=  SOLVED MAN= PENDED MENT DIAM,
GEN GEN PHORUS  PHORUS IRON GANESE  SEDI- DIS= % FINER
. (N) (N) P) (P) (FE) () MENT CHARGE THAN
DATE (MG/L)  (MG/L)  (MB/L)  (MG/L)  (UG/L)  (UG/L)  (MG/L) (T/DAY) .062 MM
(00610) (00625) (00665) (00666) - (01046) (01056) (80154) (80155) (70331)
ocY
07400 .20 1.5 .09 .02 70 10 8 .86 65
JAN
11,0, .25 .77 .03 .02 20 60 .- - -
MAR
18,.. .35 1.3 .10 .06 190 180 4 6.7 100
AUG
12... <06 1.7 <09 .04 120 60 10 1.8 77

177
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ST. CROIX RIVER BASIN
05338500 SNAKE RIVER NEAR PINE CITY, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

TOTAL TOTAL
TOTAL T0TAL CAD~- CHRO- TOTAL TOTAL
ARSENIC BORON MIUM MIUM COBALTY COPPER
TIME (AS) (8) co) (CR) (co) (cy)
DATE (UG/L) (UG/L) (ue/L) (UG/L) (ue/L) we/L)
€(01002) (01022) (01027) (01034) (01037) (01042)
AUG
12440 0930 0 60 0 10 0 Q

TOTAL TOTAL
TOTAL MAN= TUTAL TOTAL SELE- TOTAL TOTAL
LEAD GANESE MEKCURY NICKEL NIUM SILVER ZINC
(PB) (MN) (HG) (NT) (SE) (AG) (ZN)

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)
(01051)  (01055) (71900) (01067) (01147) (Q1077) (01092)

AUG
12440 6 140 o5 q 0 0

10

TOTAL

IRON

(FE)
(ue/L)
(01045)

430



ST. CROIX RIVER BASIN 179
05340050 SUNRISE RIVER NEAR LINDSTROM, MN
LOCATION.--Lat 45°27'00", long 92953710", in SW 1/4 NE 1/4 sec.7, T.34 N., R.20 W., Chisago County, Hydrologic
Unit 07030005, on left bank 20 ft (6 m) downstream from highway bridge and 4.5 mi (7.2 km) northwest of
Lindstrom.
DRAINAGE AREA.--231 mi? (598 xn?).
PERIOD OF RECORD.--July 1965 to current year.

GAGE.--Water-stage recorder. Datum of gage is 846.10 ft (257.891 m) above mean sea level (Chisago County
benchmark).

REMARKS .--Records good except those for winter periods, which are fair. Some regulation by Minnesota Game and
Fish Wildlife Refuge ponds above the station. At high stages a small part of flow disoharges into the Rum
River and Coon Creek basins from West Arm of Coon Lake and South Coon Lake, respectively.

AVERAGE DISCHARGE.--12 years, 90.7 f£t3/s (2.569 m3/s), 5.33 in/yr (135 mm/yr).

EXTREMES FOR PERIOD OF RECORDg--Haxlmum discharge, T45 378 (21.1 n3/8) July 3, 1975, gage height, 7.65 ft
82‘332 m); minimum, 1.9 ft3/s (0.054 m>/s) Sept. 19, 20, 21, 1976; minimum gage height, 1.98 ft (0.604 m)
et. 3, 1971.

EXTREMES FOR CURRENT IEAR.--gaximum discharge, 185 ft3/s (5.24 m3/s) Mar. 12, gage height, 4.95 £t (1.509 m);
minimum discharge, 3.2 ft°/s (0.091 m3/8) Oct. 1; minimum gage height, 2.48 ft (0.756 m) Mar. 22.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
. MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 3.5 12 9.5 8,7 8.7 23 a8 76 S7 36 22 77

2 3.5 13 9.5 8,7 8,7 26 59 72 51 33 23 78

3 4,0 14 9.4 8.7 8,7 29 63 69 49 45 25 74

4 Se7 13 9.3 8.7 8.7 33 s3 67 46 44 25 94

S 5.9 13 9.2 8,7 8.7 39 45 68 56 40 27 9N

6 7.0 13 9,2 8.7 8.7 46 43 62 52 38 27 87

7 7.5 13 9.1 8.7 8,7 55 41 59 49 37 27 87

8 8.3 12 9.0 8.7 8.7 63 45 57 48 36 27 86

9 9.0 12 8.9 8,7 8,7 73 49 54 as 34 27 87
10 8.5 12 8.8 8.7 8,7 80 52 52 44 32 27 81
11 8.5 12 8.8 8,7 8.7 86 55 49 42 34 25 74
12 7.9 12 8,7 8.7 8.7 175 57 47 a0 32 24 69
13 8.9 11 8.7 8.7 8,7 144 62 45 38 30 24 66
14 9.0 11 8,7 8,7 8,7 105 73 44 37 29 23 63
15 11 11 8,7 8,7 8,7 69 87 44 36 28 23 60
16 8.7 11 8.7 8,7 8,7 48 86 48 42 27 24 57
17, 8.1 10 8,7 8,7 8.7 42 88 46 42 28 23 56
18 9.0 10 8,7 8.7 8,7 33 88 46 42 28 22 58
19 9.3 10 8.7 8,7 8.8 35 87 43 39 26 23 57
20 9.8 10 8,7 8,7 9.0 35 108 44 37 28 22 53
21 10 10 8,7 8,7 9.7 35 114 46 36 27 24 52
22 11 10 8.7 8.7 10 21 112 47 36 25 21 65
23 11 10 8.7 8,7 12 2t 108 46 39 24 20 69
24 9.9 10 8.7 8.7 13 21 102 44 37 28 20 108
25 10 16 8.7 8,7 14 22 100 42 35 28 20 125
26 11 9.9 8.7 8.7 16 26 97 40 33 28 21 129
27 11 9.8 8.7 8,7 18 37 91 40 33 30 55 123
28 12 9.8 8.7 8,7 21 42 87 38 34 34 a7 119
29 12 9.7 8.7 8.7 - 55 85 53 33 31 39 121
30 12 9.6 8,7 8,7 - 55 82 42 37 21 38 120
31 11 .- 8,7 8.7 ——— a1 -~ 56 ——- 22 78 ——
TOTAL 274,0 333,8 274.7 269.7 288,1 1615 2267 1586 1245 963 873 2486
MEAN 8.84 11,1 8,86 8,70 10.3 52.1 75.6 51,2 41,5 31.1 28,2 82,9
MAX 12 14 9.5 8,7 21 175 114 76 57 45 78 129
MIN 3.5 9.6 8.7 8.7 8.7 21 41 38 33 21 20 52
CFSM «04 «05 .04 .04 .05 .23 .33 .22 .18 .14 .12 .36
IN, 04 «05 .04 .04 .05 .26 .37 .26 .20 .16 .14 .40

CAL YR 1976 TOTAL 29357.9 MEAN 80,2 MAX 554 MIN 2,1 CFSM ,35 IN 4,73
WTR YR 1977 TOTAL 12475.3 MEAN 34.2 MAX 175 MIN 3,S CFSM ,15 IN 2,01



180 ST. CROIX RIVER BASIN

05340500 ST. CROIX RIVER AT ST. CROIX FALLS, WI
(National stream-quality acccunting network station)

LOCATION.--Lat 45°24725", long 92°38'49", in NW 1/4 sec.30, T.34 N., R.18 W., Pelk County, Hydrologic Unit
07030005, on left bank, 1,800 ft (550 m) downstream from powerplant of Northern States Power Co., in
St. Croix Falls, and at mile 52.2 (84.0 km).

DRAINAGE AREA.--5,930 ni2 (15,360 kme), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--January 1902 to current year. Prior to January 1910, monthly discharge only, published in
WSP 1308. Prior to October 1939, published as "near St. Croix Falls."

REVISBD RECORDS.--WSP 1115: 1929.

GAGE.--Water-stage recorder. Datum of gage is 689,94 ft (210.294 m) above mean sea level. Prior to July 1905,
gage heights and discharge measurements were used by Loweth and Wolff, Consulting Engineers of St. Paul, MN,
to determine the flow. July 1905 to February 1940, records were computed from power generation at the St.
Croix Falls powerplant.

REMARKS.--Records are good. Diurnal fluctuation caused by St. Croix Falls powerplant 1,800 ft (550 m) upstream.
AVERAGE DISCHARGE.--75 years, 4,172 ft3/s (118.2 m3/s), 9.55 in/yr (243 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--M3§1mum dischgrge, 54,900 ft3/s (1,550 m3/s) May 8, 1950, gage height, 25.19 ft

7.678 m); minimum daily, 75 ft3/s (2.12 m3/s) July 17, 1910

EXTREMES FOR CURRENT YEAg --Haximum diseharge, 15,600 £t3/s (442 m3/s) Sept. 26, gage height, 7.63 ft (2. 326 m);
‘minimum daily, 896 ft3/s (25.4 o 3/s) Nov. 13.

DISCHARGEs IN CUBIC FEET PER SECOND» WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN Jul AUG SEP
1 1360 1270 1270 1260 1420 1480 4610 2950 2980 1580 2720 6460
2 1310 1710 1350 1530 1470 1500 4340 3010 4010 1640 2030 10100
3 1340 1820 1160 1630 1810 1480 4040 2670 4910 2820 2200 11900
4 1470 1570 1230 1360 1520 1740 4580 2950 4640 2050 2230 11600
S 1420 1500 1300 1630 1340 1260 3950 2510 4490 3800 2380 9430
6 1450 1960 1690 1420 1280 1480 3740 2560 4070 5460 2030 8400
7 1660 1260 1500 1710 1540 1540 3460 2540 3600 5560 1950 8050
8 1510 1520 1400 1570 1700 1460 2900 2150 3660 4520 1890 7740
9 1540 1680 1580 1660 1150 1700 3060 2670 3210 3540 1680 7650
10 1450 1580 1440 1480 1560 1720 2870 2230 3190 4070 1680 7300
11 1330 1420 1180 1470 1320 2080 3230 2200 2690 3270 1620 6430
12 1370 1360 1550 1320 1560 3210 3340 2280 2080 3010 1480 6500
13 1690 896 1800 1450 1340 4460 2900 2330 2800 2880 1540 5630
14 1640 1570 1400 1640 1580 4940 2540 1760 1950 2880 1460 5660
1S5 1570 1630 1520 1210 1360 5330 3210 1890 2130 2230 1340 5060
16 1420 1710 1620 1460 1480 5030 3160 2640 2430 1930 1520 4400
17 1610 1570 1730 1560 1460 5500 3060 2200 1930 2230 1600 3680
18 1690 1800 1450 1260 1520 4790 3430 2900 2080 2560 1620 4100
19 2390 1760 1410 1430 1460 4430 3320 2720 1740 2080 1680 3630
20 1650 1780 1680 1430 1360 4010 3800 3160 1950 1640 1560 3270
21 1780 1610 1650 1580 1540 3950 4160 2800 2250 2460 1440 3570
22 1770 1710 1520 1380 1210 3980 4760 2690 2230 '2130 1540 4910
.23 1750 1750 1540 1480 1540 3350 4970 3160 2410 2540 1460 3510
24 1720 1620 1490 1600 1460 3510 5240 3190 2000 11760 1400 5150
25 1770 1230 1400 1440 1440 3510 4910 3210 1820 2030 1230 9090
26 1750 1190 1600 1390 1420 3430 5090 2750 1930 1640 1260 13100
27 1790 1750 1540 1470 1400 3630 4190 3190 2430 1580 3400 14900
26 1720 1430 1620 1530 1520 3660 3830 2230 1820 1520 2200 15400
29 1790 1180 1630 1580 —— 3860 3800 2380 1560 1520 3600 14500
30 1780 22290 1slo 1550 -——— 4160 3600 1760 1600 1560 4040 12400
31 1850 -——— 1490 1640 - 4640 - 2930 bt 1660 5730 ———
TOTAL 50340 47056 46250 46120 40760 100820 114090 80610 80590 80150 63510 233520
MEAN 1624 1569 1492 1488 1456 3252 3803 2600 2686 2585 2049 1784
MAXR 2390 2220 1800 1710 1810 5500 5240 3210 4910 5560 5730 15400
MIN 1310 896 1160 1210 1150 1260 2540 1760 1560 1520 1230 3270
CFSM 27 27 25 «25 «25 «55 «64 ) 45 b4 ¢35 1.31
IN. 32 «30 «29 .29 26 «63 12 «51 «51 ' «50 40 1.46
CAL YR 1976 TOTAL 1365506 MEAN 3731 MAX 35200 MIN 896 CFSM 63 IN BlST
WTR YR 1977 TOYAL 983816 MEAN 2695 MAX 15400 MIN 896 CFSM 45 IN 6,17

NOTE.--No gage-height record Oct.-1 to Feb. 3.



PERIOD OF RECORD.--Water years 1967-68, 1974 to current year.

ST.

CROIX RIVER BASIN

05340500 ST. CROIX RIVER AT ST. CROIX FALLS, WI--Continued
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

periods.

EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

SPE=
CIFIC FECAL
INSTAN=- CON- PER«~ coLl-
TANEOUS DUCT=- TUR= DIS~ CENT FORM
DIS~ ANCE PH TEMPER= BID= SOLVED SATUR= ,7UM=MF
TIME- CHARGE (MICRO~- ATURE ITY OXYGEN ATION (coL./
DATE (CFS) MHOS) (UNITS) (DEG C) JTY) (MG/L) 100 ML)
(00061) (0009S) (00400) (00010) (00070) (00300) (00301) (31625)
ocT
07cee 1130 1580 23S a.2 8.0 2 9.1 81 24
NOV
15... 1215 2400 240 7.8 1.0 3 - - By -
DEC
02eee 1130 1640 250 8,0 .0 4 - - 8S
JAN
1l.ee 0900 1470 290 .- .0 1 - - 85
FEB
03,44 1100 3660 65 7.4 .5 6 - - B4
MAR
19,44 1145 5830 200 - 1.0 4 11.0 81 39
APR’
12,.0 1130 4280 175 - 14,0 2 10,5 106 84
MAY
09,.. 1330 5210 190 7.0 18,0 3 8.2 90 <t
JUN
14,,4 1200 1660 175 7.0 22.0 2 7.6 90 B1Y
JuL
08... 1130 6100 160 7.1 . 26,5 1 - - 160
AUG
03... 1300 3110 205 7.9 21.5 0 8,4 99 B23
SEP
12440 1220 7270 135 7.3 18,0 3 7.5 82 B2
DIS- DIS~
NON= OIS~ SOLVED SODIUM SOLVED
CAR=~ SOLVED MAG= DIS- AD= PG- ALKA=
BONATE CAL=~ NE~ SOLVED SDRP=~ TAS- LINITY
HARD= CIum SIum SODIUM  PERCENT TION SIum AS
NESS (CA) (MG) (NA) SODTuM RATIO (K) CACO3
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
€(00902) (00915) (0092S) (00930) (00932) (00931) (00935) (00410)
ocT
07¢e0s 0 23 8,0 3.0 7 ol .9 90
NOV
15¢se [} 27 9.1 3.4 7 ot 9 99
DEC
02.0e 4 29 10 4,0 7 .2 1.0 110
JAN
1lecs (/] 27 8.0 2.2 5 ol 4 102
FEB
03... 8 30 9.3 . 6 S .9 105
MAR
19... 10 20 6.6 3.1 8 o2 2.1 67
APR
12400 8 c 21 6,5 2.9 7 el 1.4 71
MAY
09,0 8 21 7.9 3.5 8 .2 1.3 77
JUN
18... 12. 21 7.0 3.2 8 2 1.0 69
JuL
08,04 9 18 6.1 3.0 & o2 1.2 62
AUG
03.0. 12 23 7.2 3,3 8 .2 1.1 75
SEP
1240 7 18 5.8 2.4 7 o1 1.3 62

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

March 1975 to current year.
March 1975 to current year.

Maximum daily, 340 micromhos Feb. 23,
Maximum daily, 27.0°C July 11, 1976; minimum daily, 0.0°C cn many days during winter

1977; minimum daily, 70 micrcmhos Nov. 9,

Maximum daily, 340 micromhes Feb. 23; minimum daily, 110 micromhos Sept. 28, 29.
Maximum daily, 25.5°C July 19; minimum daily, 0.0°C on many days during winter

FECAL
STREP=
Tococct

period.

KF AGAR HARD=
(COL. NESS
PER (CA,MG)

100 ML) (MG/L)

(31673) (00900)

24
811
810

36
B13

82000
R16

35
230
260

13

DIS=

DIS=~ SOLVED
SOLVED CHLU=
SULFATE RIDE
(804) (cL)
(MG/L) (MG/L)
(00945)  (00940)

3.8 3.3
5.8 3.9
3.6 2,4
3.7 3.4
4.6 4.4
7.3 3.9
10 2.7
11 3.7
8.8 2.9
6.1 2.7
3.9 3.0
7.4 2.6

90
100
110
100
110

77

79

8s

a1

70

a7

69

181

1975.
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DATE

ocT
07...
JAN

1leee
MAR
19400
JuL
08,40
AUG
03e0e

DATE

ocr
07ase
JAN
11eae
MAR
19..4
JUL
08see
AUG
03,..

ST. CROIX RIVER BASIN
05340500 ST. CROIX RIVER AT ST. CROIX FALLS, WI--Continued

WATER GUALITY DATA, wATER YEAR OCTOBER 1976 TD StPTEMBER 1977

DisS= DIS= TOTAL
DIS~ SOLVED SULVED Dis= TOTAL KJEL=
SOLVED DIS= soLIvs SOLIDS SOLVED NITRITE DAHL TOTAL
FLUO=~ SOLVED (RESI~ (SuM OF SOLILS PLUS NITRO= PHOS=
RIDE SILICA DUE AT CONSTI=- (TONS NITRATE GEN PHORUS
(F) (s102) 180 C) TUENTS) PER (N) (N) (P)

DATE (MG/L) (MG/L) (MG/L) (MG/L) DAY) (MG/L) (MG/L) (MG/L)
(00950) (00955) (70300) (70301) (70302) (00630) (00625) (00665)

ocT
07eee 3 10 122 106 520 .07 .18 <04
NOV
15... o1 13 127 123 823 .15 .25 .03
DEC
02.0. .1 14 139 130 615 .22 .23 .03
JAN
11eee ol 14 125 120 496 39 «33 .02
FEB
[ T o1 17 130 133 1290 42 «35 .03
MAR
1940 .1 11 112 95 1760 71 +83 06
APR
1240e .1 8.4 120 96 1390 .25 .60 .03
MAY
09..e o1 6.8 119 102 1670 .12 «55 <04
JUN
14... o1 9.9 104 9s 466 .10 .81 .04
JuL ’
08... o0 11 10S 85 1730 .14 .82 .05
AUG
03... .0 13 110 100 924 .15 <56 « 04
SEP
1240e o1 11 119 86 2340 .12 1.2 <06
LIS= 018~
DIS=~ TOTAL SOLVED TOTAL SOLVED OIS~
TOTAL SOLVED CAD=~ CAD= CHRO= CHRQ= TOTAL SOLVED
ARSENIC ARSENIC MIUM MIUV MIUm mIum cneaLT CUBALTY
TIME (AS) (A3) (cb) (CD) (CR) (CR) (co) (cy)
(U6/L) (UG/L) (UG/L) e/L) (UG/L) (uG/L) (uG/L) (U6/L)
€(01002) (01000) (01027) (01025) (01034) (01030) (01037) (01035)
1130 1 0 0 0 <10 <10 1 1
0900 2 2 1 1 <10 <10 0 0
1148 1 0 2 2 <10 <1v 0 0
1130 3 3 0 ] <10 0 0 0
1300 - - - - - - - -
DIS= DIS=
OIS~ DIS~ TOTAL SULVED VIS= TOTAL SOLVED
SULVED TOTAL SOLVED MAN= MAN= TOTAL SOLVED SELE=- SELE=
IRON LEAD LEAD GANESE GANESE MERCURY MERCURY NIUM NIUM
(FE) (PB) (PB) (MN) (MN) (HG) (HG) (SE) (SE)

UG/L) (ue/L} (uG/L) ue/L) we/t) (us/L) (U6/L) (we/L) (uG/L)
(01046) (01051) (01049) (01055) (0105S6) (71900) (71890) (01147) (01145)

20 S 3 50 10 <,5 <.5 0 [
a0 7 7 40 30 <,5 <,5 0 0
210 8 8 60 40 <.5 <5 1 0
290 & 4 100 10 <.5 <.5 0 [
PERI~ CHLOR=A CHLOR=B BIUMASS
PHYTON  PERI= PLRI= PERI=~ CHLORO=
BIOMASS PHYTON PHYTON PHYTON  PHYLL
TOTAL BIOMASS CHROMO= CHROMU~ RATIO
ORY ASH SPECT= SPECT=~ PERI=
TIME WEIGHT WEIGHT METRIC METRIC PHYTON
DATE G/SU M G/S@ M (MG/M2) (MG/M2)  (UNITS)
(00573) (00572) (70955) (70956) (70950)
ocr
07cee 1130 4,40 2.50 3,20 210 593
JAN

11.e0 0900 230 .080 «030 <000 4813

SUS=

PENDEN

Sus= SEDI=~
PENDED MENT
SEDI=- D1s~
MENT CHARGE
(MG/L)  (T/DAY)
(80154) (8015S)

5 21

1 9.9

2 31

4 46

a 96

42 188

11 181

4 38

S 98
OIS~

TOTAL SOLVED
COPPER CUPPER
(cu) cuw)
(U6/L) (uG/L)

€01042) (01040)
0 0

0 0

10 0

2 2

\ DIs-

TOTAL SULVED
ZINC ZINC
(ZN) Zn)

(we/L) (uG/L)
(01092) (01090)

10
10
10

SAMPLING
METHOD

POLYETHYLENE -
STRIP

TOTAL
IRON
(FE)

(UG/L)

(01045)

200
240

510
500

TOTAL
ORGANIC
CARBON
)
(M6/L)
€00680)



ST. CROIX RIVER BASIN 183
05340500 ST. CROIX RIVER AT ST. CROIX FALLS, WI--Continued

PHYTOPLANKTON ANALYSES, OCTUBER 1976 TO SEPTEMRER 1977

DATE 0CT 7,76 NOV 15,76 DEC 2,70 Jan 11,77 FEB 3,77
TIME 1130 1215 1139 0900 1100
TUTAL CELLS/ML 27000 3100 3900 9000 510
DIVERSITY: DIVISIUN 0.8 1.3 1.2 0.1 1.3
+«CLASS 0.8 1.5 1.2 0.1 1.3
«+ORDER 1.4 2.2 1.8 UeS 1.5
eeoFAMILY 1.5 2.6 1.9 0.5 2.4
ve s« GENUS 2.3 3.1 2.2 0.5 2.7

CELLS PER- CELLS PER~ CELLS PER=- CELLS PER~ CELLS PER~

URGANISM /ML CENT /ML CENT /ML CEN) /ML CENT /ML CENT
CHLORUPHYTA (GREEN ALGAE)

<CHLOROPHYCEAE

««CHLOROCQCCALES

+«-CHARACIACEAE

e« SCHROEDERILA - . - - — . - - - -
v+ «COELASTRACEAE

oo COELASTRUM - - - - — - - . 17 3
««-HYDRGDICTYACEAE

«eesPEDIASTRUM -— - - - -— - - - — -
«+0+SORASTRUM -— - - - -— - — - -— -
<« «MICRACTINIACEAE

eeesBOLENKINIA -~ = - - - - — - — -
eeesMICRACTINIUM - = -— - - - — - -— -
«««OOCYSTACEAE

v+ oo ANKISTRODESMUS - - 160 S 65 2 x 0 14 3
eeeoCHODATELLA -— - - - -— - — - - -
es+«DICTYOSPHAERTUM - - 770% 24 -~ - -— - - -
eeeosKIRCHNERTELLA -— - - - -— - - - 3 g
o« o NEPHROCYTIUM - - - - -— - - - _— .
«s+s00CYSTIS — - R -— - -— - — -
v eesQUADRIGULA - - - - O - - — -
oo SELENASTRUM - - - - -— - -— - - -
ves < TETRAEDRON -— - x 0 -— - - . - -
eeo s TREUBARTA - - - - -— - — . -— -
v+« SCENEDESMACEAE
wes-ACTINASTRUM - - - - -— - — - — -
«o e <SCENEDESMUS 400 1 110 3 26 1 x 0 - -
oees TETRASTRUM - - B -— - - - — -
. . TETRASPURALES
»++COCCOMYXACEAE

oo ELAKATOTHRIX — - -— - -— - -— - - -
«e«PALMELLACEAE

veesGLOEOCYSTIS - - - - -— - -— - — -
v+« SPHAEROCYSTIS -~ - - - - - - . -— -
«VOLVOCALES

o+ «CHLAMYDOMONADACEAE

eevsCARTERIA -— . x 0 -~ - - . - -
«eeeCHLAMYDOMONAS - .- 9% 3 - - P -— -
o+« VOLVOCACEAE .
oo eaGONIUM -— - -— - - - — - — -
««ZYGNEMATALES
e <DESMIDIACEAE

veeoCUSMARIUM - - - - - - - - -~ -
s s SPONDYLOSIUM -~ - - - -— - . - — -
e es STAURASTRUM -— - - - -— - - - -~ .-

NOTEt # = DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
*x = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN t/2X
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ST.

CROIX RIVER BASIN

05340500 ST. CROIX RIVER AT ST. CROIX FALLS, WI--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO SEPTEMBER 1977

DATE OCT 7.76
TIME 1130
CELLS PER=-
ORGANISM /ML CENT
CHRYSOPHYTA
«BACILLARIOPHYCEAE
«+CENTRALES
«++COSCINODISCACEAE
«essCYCLOTELLA 300 1
see«MELOSIRA 1400 5
oee o STEPHANODISCUS .- -
««PENNALES
«+ s ACHNANTHACEAE
ees s ACHNANTHES - -
«ee«COCCONELS * 1}
eees RHOICOSPHENIA .- -
»+oCYMBELLACEAE
«ese AMPHORA - -
esesCYMBELLA .- -
wes o EPITHEMIA * 0
ee o DIATOMACEAE
eesDIATOMA * [}
++oFRAGILARIACEAE
seesASTERIONELLA - -
esssFRAGILARIA . 1500 S
«sssSYNEDRA 200 1
o+« GOMPHONEMATACEAE
oo 0o GOMPHONEMA * [}
««eMERIDIONACEAE
eoe s MERIDION .- -
» e« NAVICULACEAE
«eesCALONEIS - -
eeeeNAVICULA * 0
»eesPINNULARIA -- -
o« eNITZSCHIACEAE
eeeoeNITZSCHIA 400 1
+CHRYSOPHYCEAE
«+«CHRYSOMONADALES
e+ s CHROMULINACEAE
oe s CHRYSOCOCCUS - -
« + «DCHROMONADACEAE
« e+ OCHROMONAS - -
CYANOPHYTA (BLUE-GREEN ALGAE)
+CYANOPHYCEAE
««CHROCCOCCALES
«« s CHROCCOCCAEAE
eee o ANACYSTIS 2900 11
« « HORMOQGONALES
»+ s NOSTOCACEAE
»sosANABAENA 13000# 48
«eec APHANIZOMENON 6500# 24
«e+OSCILLATORIACEAE
«eesOSCILLATORIA - -
+«CHRUCCOCCALES
e+« CHROCCOCCAEAE
oo v s GOMPHOSPHAERIA - -
EUGLENOPHYTA (EUGLENDIDS)
+CRYPTOPHYCEAE
««CRYPTOMONIDALES
«s«CRYPTOCHRYSIDACEAE
oo+ CHROOMONAS - -
«««CRYPTOMONODACEAE
«eesCRYPTOMONAS - -
+EUGLENOPHYCEAE
« «EUGLENALES
e+« EUGLENACEAE
‘sees TRACHELOMONAS * 0
PYRRHOPHYTA (FIRE ALGAE)
+PINOPHYCEAE
«+PERIDINIALES
GLENGDINIACEAE
eesoGLENODINIUM - -
«s«PERIDINIACEAE
ess e PERIDINIUM - -

NOTE: # - DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%

NOV 15,76
1215

CELLS PER=~

/ML CENT
840% 27
* 0
- -
27 1
* (]
450 14
210 7
69 2
69 2
110 3
120 4
41 1

DEC 2,76
1130

CELLS PER~

/ML CENT
1700 44
* 0
* 1]
250 6
450 11
100 3
* 0
26 1
1200# 30
26 1
79 2

* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

JAN 11,77 FEB 3,77

0900

1100

CELLS ' PER=- CELLS PER~

/ML CENT /ML CENT

* 0

* 0

* ]

* 0

* [

* [}

* ]
500 6
8300# 93
* 0

* 0

17 3

3 1

31

7 1

17 3

10 2

1204 24

14 3

3 1

28 S

21 4

. 2204 44
|

301



ST.

CROIX RIVER BASIN

05340500 ST. CROIX RIVER AT ST. CROIX FALLS, WI--Continued

DATE

TIME

TOTAL CELLS/ML
DIVERSITY: DIVISION
+CLASS
««ORDER
eoeFAMILY
se0 e GENUS

ORGANISM

PHYTOPLANKTON ANALYSES, OCTUBER 1976 TO SEPTEMBER 1977

MAY 9,
1330

31000

CELLS PER=

/ML

CHLOROPHYTA (GREEN ALGAE)

«CHLOROPHYCEAE
«+CHLOROCOCCALES
«+«CHARACIACEAE
«e0+sSCHROEDERIA

¢ e+ COELASTRACEAE
eeesCOELASTRUM
+o«HYDRODICTYACEAE
eeeoPEDIASTRUM

oo eSORASTRUM
«eoMICRACTINIACEAE
oeesGOLENKINIA
0eeeMICRACTINIUM
+¢+00CYSTACEAE

oo CHODATELLA
»9ssDICTYOSPHAERIUM
ose o KIRCHNERIELLA
s00 o NEPHROCYTIUM
«e9s00CYSTIS
«vesQUADRIGULA
seeeSELENASTRUM

eoes TETRAEDRON
seoss TREUBARIA

o+« SCENEDESMACEAE
+ees ACTINASTRUM
veesCRUCIGENTIA

« o2+ SCENEDESMUS
esos TETRASTRUM

++ TETRASPORALES
«» o COCCOMYXACEAE
eoe e ELAKATOTHRIX
»e«PALMELLACEAE
«ee+GLOEOCYSTIS
vee s SPHAEROCYSTIS
+oVOLVOCALES

o+ e CHLAMYDOMONADACEAE

ose s CARTERIA

«»es CHLAMYDOMONAS
oo e VOLVOCACEAE
eee s GONIUM

+ 9o ZYGNEMATALES
s+ DESMIDIACEAE

«os o COSMARIUM

:-..STAURASTRUM

NOTE: # = DOMINANT

ORGANISM;

1100 4

*
1o

1000

3400

-

tottwe oW

830

*
[0 A

280 1

EQUAL TO OR 6

77 JUN 14,77
1200

CELLS
/ML

160 2

420

&

-

100
130
290

420

*
ot EOW -

100
100
600
100

- e

52 1

2500# 26

100 1

REATER THAN 15%

JuL 8,77
1130
30000
1.5
1.5
2.0
2.5
2,8
CELLS PER=-
/ML CENT
* 0
620 2
* 0
* 0
5800# 19
230 1
620 2
3300 11
310 1
230 1
* 0

* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN (/2%

AUG 3,77
1300
17000
1.1
1.1
1.6
1.9
2.7

CELLS
/ML

* 0
* 0
160 1
* 0
1000 6
* (]
* 0
- -
* 4
790 S
160 1
290 2

PER=
CENT

185

SEP 12,77
1220

12000
.

W & e
[V VR VI, T

CELLS
/ML

PER=
CENT

[}
]
Sh e I Or -

* 1]
110 1
420 3

* ]
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ST. CROIX RIVER BASIN

05340500 ST. CROIX RIVER AT ST. CROIX FALLS, WI--Continued

PHYTOPLANKTON ANALYSES, OCTOBER 1976 TO SEPTEMBER 1977

DATE
TIME
ORGANISM

CHRYSOPHYTA .
«BACILLARIOPHYCEAE

" o «CENTRALES

«o«COSCINODISCACEAE
oo« CYCLOTELLA

o eaoMELOSIRA

«eo o STEPHANODISCUS
+ « PENNALES

« e« ACHNANTHACEAE
«oe s ACHNANTHES
+»++COCCONELS
eoeoRHOICOSPHENTA
e« CYMBELLACEAE
oo+ AMPHORA

vees CYMBELLA
essoEPITHEMIA
««sDIATOMACEAE"
see«DIATOMA

o2« FRAGILARIACEAE
veso ASTERIONELLA
esesFRAGILARIA
«ee+SYNEDRA

« o+ GOMPHONEMATACEAE
oo o« COMPHONEMA
«««MERIDIONACEAE
se0 sMERIDION

+o o NAVICULACEAE
e«eeoCALONEIS
eevosNAVICULA
eeowoPINNULARIA

v oNITZSCHIACEAE
eee s NITZSCHIA
«CHRYSOPHYCEAE

«« CHRYSOMONADALES
o« s CHROMUL INACEAE
»o+«CHRYSOCOCCUS
o ¢« o GCHROMONADACEAE
oo« OCHROMONAS

CYANOPHYTA (BLUE-GREEN ALGAE)

«CYANOPHYCEAE

‘o «CHROCCOCCALES

«e2CHROCCOCCAEAE
eeosANACYSTIS

« o+ HORMOGONALES
««+«NOSTOCACEAE

«ve e ANABAENA

ov e« APHANIZOMENON
+eeOSCILLATORIACEAE
eevsOSCILLATORIA
«+CHROCCOCCALES
o+« CHROCCOCCAEAE
oveeGOMPHOSPHAERIA

EUGLENOPHYTA (EUGLENDIDS)
«CRYPTOPHYCEAE
««CRYPTOMONIDALES

oo CRYPTOCHRYSIDACEAE

oo s CHROOMONAS

« o «CRYPTOMONODACEAE

«oe s CRYPTOMONAS
«EUGLENOPHYCEAE

« +EUGLENALES

« o o EUGLENACEAE

" weee TRACHELOMONAS

PYRRHOPHYTA (FIRE ALGAE)
+«DINOPHYCEAE

o« PERIDINIALES

o+ +GLENODINIACEAE
evesGLENODINIUM

«e o PERIDINTACEAE
eseoPERIDINIUM

NOTE: # = DOMINANT ORGANISM;

MAY 9,77 JUN 14,77
1330 1200
CELLS PER= CELLS PER=
/ML CENT /ML CENT
2200 7 970 10
89¢ 3 550 6
* 0 - -
- - * 0
* (1] - -
* 0 . -
- - 160 2
* 0 - -
" 0 - -
4300 14 100 3
L 52 1
* 0 S2 1
* 0 - -
* 0 130 1
- - * 0
a80 2 52 1
4500 1S 1600% 17
. - 210 2
11000% 34 210 2
LT 310 3
* [ * 0
340 1 - -

EQUAL TO OR GREATER THAN 15%

JuL 8,77
1130

CELLS PER=

/ML CENTY
2600 9
3100 10
* [}
L] 0
2700 9
10000% 34

-

* = DBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

AUG 3,77
1300
CELLS PER=
/ML CENT
|
160 1
1100 7
* 0
* 0
L []
* 0
130 1
* 0
* 0
180 1
* [
5000#% 30
1100 7
5900% 36
* 0

SEP 12,77
1220

CELLS PER-
/ML CENT

190 2

1900#% 15
* [}

130 1
*

320 3
* 0
* 0

. 0

110 1

a0 1

29008 24
1600 13

2400# 19

1400 11

80 1



ST.

CROIX RIVER BASIN
05341550 ST. CROIX RIVER AT STILLWATER, MN

LOCATION.~-Lat 45903'22", long 92°48'11", in NE 1/4 SE 1/4 sec.28, T.30 N., R.20 W., Washington County,
Hydrologic Unit 07030005, on Interstate Bridge at Stillwater.

PERIOD OF RECORD.--Water years 1975 to current year.

187

. REMARKS.~-Water-discharge computed by adding 2% to the St. Croix River at St. Croix Falls, WI, and Apple River
at Sommerset, WI, discharge and adjusting for a 1-day lag.

COOPERATION,.--Samples were collected by the Metropolitan Waste Control Commission, St. Paul, MN, and analyzed

by the U.S. Geological Survey.

Twenty four hour-average water-discharge data were furnished by the Corps of

Engineers, St. Paul District, for St. Croix River at St. Croix Falls, WI, and Apple River at Sommerset, WI.

DATE

ocT
05,40

NOV
10...

DEC
08e0e

DATE

ocT
05400

NOV
10,0,

DEC
08,40

TIME

0700
0655
0700

NON=-
CAR=
BONATE
HARD=
NESS
(MG/L)
(00902)

DIS~-
SOLVED
SOLIDS
(RESI~
DUE AT
180 C)
(MG/L)

(70300)

124
143
146

WATER QUALITY DATA, WATER YEAR OCTOBER

DIS~
CHARGE
(CFS)

(00060)

1540
1800
1970

DIS~
SOLVED
CAL~
Clum
(CA)
(MG/L)
(00915)

27

27
33

D18~
SOLVED
S0LIDS
(TONS

PER

DAY)

(70302)

516
695
777

SPE~
CIFIC
CON=
DUCT=
ANCE
(MICRO=~
MHOS)
(0009S)

210
225
300

D18~
SOLVED
MAG=~
NE=
SIuM
(MG)
(MG/L)
(00925)

10

10
12

SuS=-
PENDED
SQLIDS
(MG/L)

(70299)

10
7

PH

(UNITS)
(00400)

DIS=-
SOLVED
S00IuM

(NA)
(MG/L)

(00930)

3.9

3.9

4.5

DI8~
SOLVED
NITRATE
(N)
(MG/L)
(00618)

.16
.19
«35

AlIR
TEMPER=
ATURE
(DEG C)
(00020)

8.0

1.0
-18.0

PERCENT
$O0DIuM

(00932)

DIS~
SOLVED
NITRITE
(N)
(MG/L)
(00613)

<01
01
.01

TEMPER=
ATURE
(DEG C)
(00010)

14,0

1.0
.0

S0D1um
AD=
SORP=
TION
RATIO

(00931)

.2
.2

.2

TOTAL
NITRITE
PLUS
NITRATE
(N)
(MG/L)
€(00630)

.20
25
40

1976 TO SEPTEMBER

COLOR
(PLAT=
INUM=
COBALTY
UNITS)
(00080)

DIS=
SOLVED
PO=-
TAS~
SIumM
(K)
(MG/L)
(00935)

1.0

«9

1.2

TOTAL
AMMONIA
NITRO=-
GEN
(N)
(MG/L)
(00610)

<01
.01
.01

TUR=
BIDw
1Ty
JTY)
(00070)

ALKA=
LINITY
AS
CACO3
(MG/L)
(00410)

108

105
120

DIS~
SOLVED
AMMONIA
NITRG=-
GEN
(N)
(MG/L)
(00608)

.01
«00
«00

1977

D18~
SOLVED
OXYGEN
(MG/L)

(00300)

10,4
13.5
11.3

DIS~
SOLVED
SULFATE

(s04)
(MG/L)
(00945)

7.0

10
10

TOTAL
KJEL=
DAHL
NITRO=-
GEN
(N)
(MG/L)
(00625)

27
«30
.13

PER~
CENT
SATUR=

ATION

(00301)

103
98
79

DIS~
SOLVED
CHLO=-
RIDE
(cL)
(MG/L)
(00940)

Dis~-
SOL~
VED=
PHOS~
PHORUS
(P)
(M6/L)
(00666)

.02
<01
.00

HARD=

NESS
(CA,MG)

(MG/L)
(00900)

110

110
130

D18~
SOLVED
FLUO-

RIDE

(F)
(MG/L)
(00950)

ol

ol

PHENOLS

(e/L)
(32730)
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DATE

FEB
01...
APR
06,,.
JUN
06,00
AUG
04,...

DATE

FEB
0lees
APR
06,,0
JUN
06400
AUG
04,00

DATE

FEB
0lece
APR
06,0
JUN
06...
AUG
04,..

TIME

0700
0655
0700
071S

OIS~
SOLVED
ALUM=
INUM

(AL)
(UG/L)

(01106)

20
20
10

TOTAL
coBALY

co
(UG/L)
(01037)
<50
<50
<50

<50

DIS~
SOLVED
MERCURY

(HG)
(UG/L)
(71890)

.0
.0

.o
.0

ST. CROIX RIVER BASIN
05341550 ST. CROIX RIVER AT STILLWATER, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 7O SEPYEMBER 1977

SPE- .
CIFIC , DIS~
CON= PER~ TOTAL | SOLVED TOTAL
DUCT~ AIR DIS~ CENT FLUO« ,  FLUO- ALUM=
DIS~ ANCE PH TEMPER~ TEMPER= SOLVED SATUR= RIDE RIDE INUM
CHARGE (MICRO=- ATURE ATURE OXYGEN ATION (F) (F) (AL)
(CFS) MHOS) (UNITS) (DEG C) (DEG €) (MG/L) (MG/L) (MG/L) (UG/L)

(00060) (00095) (00400) (00020) (00010) (00300) (00301) (00951) (00950) (01105)

1820 410 7.6 11,0 .0 7.5 52 .7 o1 0
5050 180 7.6 -1.0 3.5 12,2 94 .2 o1 100
4830 170 7.9 14,5 20,0 8.6 97 5 o1 150
2660 200 8,1 19,0 24.0 9.7 117 .2 o1 180
D1S~ DIS~
DIS~ 018~ DIS~ TOTAL SOLVED TOTAL  SOLVED
TOTAL SOLVED  TOTAL SOLVED  TOTAL SOLVED CAD- CAD= CHRO=  CHRO=
ARSENIC ARSENIC  BARIUM  BARIUM  BORON BORON MIUM MIUM MIUM MIUM
(AS) (AS) (BA) (BA) (8) 8) o) (cD) (CR) (CR)

(UG/L) {ue/L) (ue/L) (u6/L) (ue/L) (UG/L) (Us/L) (UG/L) (UG/L) (UG/L)
€01002) (01000) (01007) (01005) (01022) (01020) (01027) (01025) (01034) (01030)

0 ) ) 0 40 20 <10 0 0 0
0 0 0 0 40 40 <10 1 0 0
1 1 100 0 50 50 <10 0 0 )
1 0 300 200 70 30 <10 3 5 0

DiS~

DIS- DIS- DIS~- DIS~ TOTAL SOLVED
SOLVED  TOTAL SOLVED TOTAL  SOLVED  TOTAL SOLVED  MANe MAN= TOTAL
COBALT  COPPER  COPPER IRUN IRON LEAD LEAD  GANESE  GANESE MERCURY
(c0) (cu) . (W (FE) (FE) (PB) (PB) (MN) (MN) (HG)

(UG/L) (UG/sL) (U6/L) (ue/L) (UG/L) (u6/L) (UG7L) (e/L) we/L) (UG/L)
(01035) (01042) (01040) (01045) (01046) (01051) (01049) (01055) (01056) (71900)

0 <10 1 500 60 <100 2 S0 30 «0
0 <10 1 SB0O 430 <100 4 60 30 ol
0 <10 0 900 320 <100 1 10 10 ol
0 <10 1 470 130 <100 21 130 0 «0
DIS~

TOTAL D1S= TOTAL SOLVED D1S~ DIS~

MOLYB~ TOTAL SOLVED SELE~ SELE~ TOTAL SOLVED TOTAL SOLVED

DENUM NICKEL NICKEL NIUM NIUM SILVER SILVER ZINC ZINC CYANIDE

(MO) (NI) (NI (SE) (SE) (AG) (AG) (IN) (ZN) (CN)

(uG/L) (UG/L) (UG/L) (UG/L) (uG/L) (UG/L) (u6/L) (UG/L) (UG/L) (MG/L)
€01062) (01067) (01065) (01147) (01145) (01077) (01075) (01092) (01090) (00720)

1 <50 2 0 0 <10 0 10 0 «00
] <50 1 0 0 <10 0 10 10 10

0 <50 0 0 0 <10 0 10 10 .00
0 <50 4 0 0 <10 0 30 4 «00



ST. CROIX RIVER BASIN 189
05341770 ST. CROIX RIVER AT AFTON, MN

LOCATION.--Lat 44954700, long 92°46'45", in SW 1/4 NW 1/4 sec.23, T.28 N., R.20 W., Washington County,
Hydrologic Unit 07030005. Sampling site is in the city of Afton 11.5 mi (18.5 km) upstream from mouth.

PERIOD OF RECORD.--December 1976 to September 1977.
PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: December 1976 to September 1977.
pH: December 1976 to September 1977.
WATER TEMPERATURES: December 1976 to September 1977.
DISSOLVED OXYGEN: December 1976 to September 1977.

INSTRUMENTATION.--Water-quality monitor since December 1976.

SPECIFIC CONDUCTANCE (MICROMHOS8/CM AT 25 DEG, C), WATER YEAR DCTOBER 1976 TO SEPTEMBER 1977

oAY MAX MIN MEAN MAX MIN MEAN MAX MIN mEAN MAX MIN MEAN
OCTOBER NOVEMBER ' DECEMBER JANUARY

1 —ne cw- LT 284 ragl 281
2 ——. - - 290 281 285
3 —ne - onm 293 283% 289
4 P, ——— P, 298 286 288
5 -se . .oe 299 286 290
6 .— - . 299 286 291
M . e . 290 284 287
8 . . P, 292 283 286
° ——- -—- e 290 285 288
10 von . . 2914 287 289
11 -—e -ne 290 286 287
12 ) g vee 291 286 288
13 . . 288 286 287
18 I von 289 287 288
15 295 270 295 281 289
16 276 268 274 291 288 289
17 278 267 a7y 291 287 288
18 276 266 274 293 287 289
19 292 265 272 294 287 291
20 290 265 276 303 287 291
21 287 275 279 297 269 292
22 298 274 283 298 288 293
a3 299 2117 284 306 2914 298
au 288 271 281 312 287 295
25 298 274 285 309 288 296
26 287 268 278 310 249 297
27 296 275 282 298 288 294
28 297 275 283 298 292 294
29 286 272 278 299 288 294
30 281 272 277 304 291 296

31 287 280 282 301 290 295
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ST. CROIX RIVER BASIN

05341770 ST. CROIX RIVER AT AFTON, MN--Continued

SPECIFIC CONDUCTANCE (MICROMHOS/CM AY 25 DEG, C), WATER YEAR OCTOBER 1976 YO BEPTEMBER 1977

MAX

286

284
28y
287
282
285

290
289
285
own
one

one
son
209
199
205

201
204
202
198
203

199
18§
194
186
189

184
191
189
193
188

198
193
201
194

[ LT

MIN
FEBRUARY

289
291
291
289
287

288
287
288
289
293

287
285
282
282
282

282
2719
277
274
278

274
273
274
274
282

276
278
276

174

177
180
181

180
183
187
187

LTS
won

MEAN

297
297
296
297
291

296
292
291
293
295

294
287
286
287
28e

2%
291
28)
279
281

280

194

188
179
188
182
180

179
1858
185
186
185

189
186
190
189
[Ty
e

MAX

284
281
300
294
289

now
203
181
182
183

472
178
178
159
160

146
188
348
368
191

199
190
181
183
202
187

MIN MEAN
MARCH

278 280
27¢ 278
a8 286
278 284
2719 281
LAL 2 "ew
L L] sne
ey Ll LY
"on oo
v e LAl ]
ove oo
178 188
178 180
177 178
177 180
176 191
174 176
159 16¢
146 181
145 182
139 142
136 145
144 163
143 168
154 170
184 192
177 182
159 172
172 177
175 183
164 178
JuLy

MAX

193
167
182
178
185

200

212
232
269

200
216
189
181
186

176
168
162
189
166

169
166
164
167
180

193
183
184
186
184

MIN MEAN
APRIL

159 176
158¢ 163
156 162
187 168
165 170
164 184
165 182
160 180
164 198
163 197
169 182
176 188
174 179
170 177
188 164
152 164
152 155
154 157
153 156
155 - 159
158 163
156 161
156 160
157 164
161 168
172 177
172 176
174 176
175 17¢
174 178
oew Pon
AUGUST

MAX

192
178
e
"o
enw

ne
wee
e
(123
ee

211
209
332
24y
[X3)

254
253

252
239

338
245
ar2
ars
26t

see
(X 1]
LY ]
"we

»on
197
197
195
198

200
168
175
149
142

142
136
140
141
144

138
14e
15¢
141
137

139
139

153
149

149
151

(152

156
185

mIN MEAN

MAY

173
170
owe
wee
o

SEPTEMBER

L L1
190
190
18¢
188

164
158
153
138
139

132

143

14%
146
147
146
148

179
173
ooe
[ L2
new

LIl
wam
nes
oo

198
193
230
224
212

235
243

237
224

247
239
239
282
254

193

145

147
147
150
153
152
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ST. CROIX RIVER BASIN

05341770 ST. CROIX RIVER AT AFTON, MN--Continued

PH (UNITS), WATER YEAR OCTOBER 1976 7O SEPTEMBER 1977

MIN MEAN

MAX

MIN MEAN

DECEMBER

MAX

MIN MEAN

MAX

MEAN

MIN
OCTOBRER

. MAX

DAY

JANUARY

NOVEMBER

vew
wow
oen
ow
weon

von
won
won
e
[ L1

(33
L8]
L

owe
ove
vow
eoos
owe
owe
erw
woe
von
now

—_NNITR VOO
-

oo
LY
"ow
eve
8,2

.on
ove
8,1

Rttt i
- s vs et

APRIL

MARCH

FEBRUARY

T3
7.3
see

Te3
7.3
T3
ove

7,3
73
7.3
L L 1)
ooy
oew



MIN MEAN

SEPTEMBER

MAX

MIN MEAN

AUGUST

MAX

ST. CROIX RIVER BASIN
MEAN

MIN
JuLy

05341770 ST. CROIX RIVER AT AFTON, MN--Continued
MAX

PH (UNITS), WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

MIN MEAN
JUNE

MAX
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ST. CROIX RIVER BASIN 193
05341770 ST. CROIX RIVER AT AFTON, MN--Continued

TEMPERATURE (DEG, C) OF WATER, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

DAy - MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
FEBRUARY MARCH APRIL MAY
1 3,0 1,5 2,5 3,5 2,5 3,0 3,5 2,0 3,0 15,0 13,5 14,0
2 3,0 2,0 2,5 3,0 2,5 | 3,0 3,5 3,0 3,5 17,0 14,5 15,5
3 3,0 2,0 2,5 3,0 2,5 2,9 5,5 3,0 4,0 17,5 15,0 16,0
4 3,0 2.0 2,5 3,5 2.5 3,0 4,0 3,5 3,8 17,5 15,0 15,5
S 3,0 2,8 3,0 3.5 3,5 3,5 4,5 3,5 4,0 15,5 15,0 15,5
6 3,0 1,8 2.5 It 1} owe 5,5 3,5 4,5 17.5 15,0 16,0
7 " 248 2.0 2,5 oue wen .en 5,9 4,0 5,0 19,0 16,0 17,8
- 8 3,0 2,0 2,5 ose e LT 7.5 q,5 5,% 19,8 16,0 17.%
b4 2,3 1.5 2,5 eon oo wce 10,0 4,5 6,0 19,8 17,0 18,0
10 2,8 2,0 2.5 4,0 3,0 3,5 9.0 6,0 7.0 18,5 1645 17,8
11 3,0 2,0 2,5 3,5 3,5 3,5 9,5 6,0 7.5 19,0 16,9 17,5
12 4,0 2,5 4,0 4,0 3,0 3,5 8,0 6,0 7.0 19,0 1740 18,0
13 4,0 3,5 4,0 4,0 3,5 3,5 8,5 6,5 740 20,0 18,0 19,0
14 4,0 3,% 3,5 q4,0 3,5 3,5 8,5 7,0 7.5 20,5 18,5 19,5
15 4,0 3,0 3,5 4,5 3,5 3,5 11,5 7,0 10,5 20,5 19,0 20,0
16 3,5 3,0 3,0 4,5 3,5 a4,0 13,5 10,0 12,0 22,0 19,0 20,5
17 3,8 3,0 3,0 4,0 3,0 3,5 15,0 13,0 14,0 21,0 20,0 20,5
18 4,0 2,5 3,0 4,0 S0 3,5 16,0 14,0 15,0 23,0 20,5 21,5
19 3,0 2,0 2,5 3,0 2,% 2,5 16,5 13,5 15,0 23,0 21,0 22,0
20 3,0 2,0 2,5 3,5 2,0 2.5 15,5 15,0 15,0 22,5 21,5 22,0
21 3,0 2,0 2.5 3,0 2,0 2,5 15,5 14,5 15,0 23,0 22,0 22,5
22 3,5 2.8 2,5 5,0 1,5 3,0 16,5 13,5 15,0 22,0 20,5 21,5
23 3,0 2,0 2,5 3,0 2,0 2,5 15,0 13,5 14,0 22,0 2040 21,0
24 4,5 3,0 3,5 3,0 1,5 2,5 15,0 14,0 14,5 23,0 21,0 22,0
2% 4,0 3,0 3,8 5.8 2,0 3,0 15,0 13,0 14,0 24,0 21,5 22,5
‘26 3,0 2,0 2,8 4,0 145 3,0 14,0 13,0 13,5 24,5 22,5 23,0
2? 3,8 3,0 3,0 3,8 2,5 3,0 14,% 13,0 13,5 24,5 22,8 23,5
28 3,5 2,5 3,0 3,0 0,5 2,0 15,5 13,5 14,5 24,5 23,0 24,0
29 e ore ore 2,8 0,5 1,5 15,0 13,5 14,0 25,0 23,5 26,5
30 e von eon 4,5 2,0 3,0 15,0 13,0 14,0 25,5 24,0 24,5
31 wee Ll (L1 S.0 2.5 3,0 osw e e 24,5 22,5 23,%
JUNE JuLy August SEPTEMBER

1 23,5 22,0 23,0 : [l wew son
] 25,0 22,% 23,8 22,5 22,0 22,0
3 23,5 21,5 22,5 22,5 21,5 22,0
q 23,5 21,5 22,5 22,0 21,0 21,5
H 24,0 22,5 23,0 22,5 21,5 22,0
6 23,5 22,0 23,0 22,0 21,5 21,5
7 24,0 22,0 22,5 21,5 21,0 21,5
8 23,0 - 21,5 22,0 22,5 20,5 21,5
9 22,8 21,5 22,0 21,0 18,0 20,5
10 23,0 19,5 21,5 21,0 20,5 20,5
11 22,5 21,5 22,0 21,0 20,5 20,5
12 22,5, 21,5 22,0 20,5 20,0 20,0
13 23,5 21,5 22,0 21,5 20,0 20,5
14 23,5 21,5 22,5 21,0 20,0 20,5
19 23,5 21,5 22, 21,5 19,5 20,0
16 " 22,0 20,5 21,5 20,0 19,5 19,5
17 24,0 22,00 22,5 20,5 19,5 20,0
18 23,0 21,5 22,0 20,5 19,5 20,0
19 22,% 22,0 22,0 19,5 19,0 19,5
20 24,8 21,5 23,0 19,5 19,0 19,0
21 24,5 22,5 23,5 19,5 19,0 19,0
22 23,8 22,% 23,0 19,0 18,5 18,5
23 23,8 22,0 22,5 19,0 18,% 18,5
24 24,5 23,0 23,5 18,5 18,0 18,0
F13 26,8 24,0 25,0 18,5 18,0 18,0
.26 25,5 24,0 25,0 18,0 17,5 17,5
27 25,5 24,0 25,0 17,5 17,5 17,5
28 25,0 23,0 24,0 17,5 17,0 17,5
29 24,5 23,0 24,0 17,0 17,0 17,0
30 ong se one 17,0 16,0 16,5

31 ove en oo e wew YT



194 ST. CROIX RIVER BASIN
05341770 ST. CROIX RIVER AT AFTON, MN--Continued

DISSOLVED OXYGEN (DO), MG/L, WATER YEAR OCYOBER 1976 TU SEPTEMBER 1977

DAY MAX MIN ©  MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCT0BER NOVEMBER DECEMBER JANUARY
1 Lot d L L] L 4]
2 Ld 4 ] Ll 2] see
3 LY LE 1] now
[] “ (LT veos new
s i LY eee ovw
[ LT EL L) e
T »ee [T L] Y™
8 ! 11,0 10,3 10,6
9 } 11,8 10,7 11,0
10 11,1 10,2 10,8
11 11,0 9,8 10,2
12 10,3 9,9 10,2
13 10,3 9.6 9,9
14 10,2 9,8 1040
15 11,3 10,1 10,6
16 11,1 10,1 10,6
17 10,9 10,2 10,6
18 10,9 10,0 10,4
19 10,8 10,0 10,4
20 11,4 9,8 10,4
21 | 11,2 10,3 10,7
22 T 11,4 9,7 10,4
23 113 10,2 10,8
24 11,5 9,8 10,5
23 11,2 9,8 10,5
26 11,4 9,4 10,4
27 10,5 9,4 10,0
28 10,5 9,6 10,0
29 10,5 9,2 9.9
30 10,7 9,6 10,1
31 10,3 9,1 9,6
FEBRUARY MARCH APRIL MAY
1 10,4 9,0 9,7 10,2 8,3 9,1 12,1 10,1 10,9 one . .es
2 10,0 9,2 9,6 10,7 9,6 10,2 10,9 10,1 10,5 ens (T -
3 10,3 9,0 9,6 11,0 9,8 10,3 12,2 10,3 10,9 s cen con
4 10,3 8,9 9,8 10,4 8,7 9,5 11,9 10,2 11,0 [ eme ves e
H 9,7 8,8 9,1 9,5 8,1 8,5 12,1 11,2 11,7 ' one cen I,
I

& 10,3 8,7 9.4 10,7 9.5 10,0 13,4 11,4 12,3 ere . e
7 9,7 8,7 9,3 .ve =t ome 13,7 11,6 12,4 rve e s
8 9.6 8,9 9,3 10,8 9.6 10,1 14,3 11,9 12,8 I ess vee e
9 10,14 8,8 9.3 - e v 13,9 11,4 12,5 ven ene ome
10 9,5 8,9 9,2 11,6 9.4 10,3 14,8 13,0 13,7 on= sme -
11 10,0 8,9 9,5 10,6 10,0 10,4 16,2 13,2 14,5 12,5 10,4 11,2
12 7,9 7.7 7,8 es e 14,9 12,7 13,8 11,2 9,9 10,4
13 8,7 7.7 8,0 eee wes 15,5 13,9 14,6 11,4 9,0 10,0
14 9,3 7.8 8,1 e ons 15,6 13,3 14,5 11,5 8,2 10,3
18 8,9 4,7 Te7 .o e 15,8 13,1 14,7 10,9 1.7 9,0
16 6,8 Te9 8,3 ven een e 15,8 13,7 14,7 10,4 Tel 8,7
17 9,0 8,1 8,6 e L1 s 15,3 13,2 14,5 9,5 7,5 8,3
18 8,7 7.6 8,3 won ore ee 14,5 12,1 13,2 9,2 5,4 6,8
19 8,9 8,2 8,8 LYY LTS oms son LT one con oo iy
20 9,1 8,4 8,8 som onn wse sesn one s cse ons ems
21 ‘.1 B,S "5 Ldd ] L] e o saw »o e "ow ene suy
22 8,9 8,3 8,6 »en oms e ens me sew e o LY Y
23 8,9 8,3 8,6 “ve ose o= owe e mme ! FY TS TS e
24 8,% 7.9 8,2 son s wee o ess v ome »e wse
25 8,2 7.7 8,0 sme owa TS P von eme ses T von
26 9,8 8,1 9,0 11,5 10,1 10,7 12,7 10,7 11,9 .me wew e
27 9,2 8,2 8,7 10,2 9,6 9,9 12,3 10,4 11,3 cow Ty ove
28 9.8 8,5 9,2 10,1 9,3 9,7 11,9 10,0 10,8 evn .ee wee
29 LT T on - 10,7 9.4 9,9 e oow e ene LY ™ oo
30 won s we 11,4 9,4 10,2 esw Y. ou sve ve P,
31 vey L1 T LT T 11,1 10,0 10,5 mow Py T e ove ewe LY ¥



DAY

LB BN

10

MAX MIN

JUNE

ST.

05341770 ST. CROIX RIVER AT AFTON, MN--Continued
DISSOLYED OXYGEN (DO), MG/L, WATER YEAR OCTOBER 1976 10 SEPTEMBER 1977

MEAN MAX MIN

MEAN

Ly

FEB. 15, 1977
1100 HOURS

CROIX RIVER BASIN

MAX MIN

AUGUST

IDENTIFICATION OF PERIPHYTON

ORGANISM NAME

CHLOROPHYTA

.CHLOROPHYCEAE

.. ZYGNEMATALES

.. .DESMIDIACEAE
0 ....CLOSTERIUM
CHRYSOPHYTA
-BACILLARIOPHYCEAE
. .CENTRALES
...COSCINODISCACEAE
....MELOSIRA
«...STEPHANODISCUS
. .PENNALES
. ..CYMBELLACEAE
....CYMBELLA
.. .DIATOMACEAE
«...DIATOMA
.. .FRAGILARIACEAE
+++.ASTERIONELLA
....FRAGILARIA
«++.SYNEDRA
+ . .GOMPHONEMATACEAE
« + « « GOMPHONEMA
. -NAVICULACEAE
+«..NAVICULA
.. .NITZSCHIACEAE
++..NITZSCHIA
CYANOPHYTA
-MYXOPHYCEAE
. .CHROOCOCCALES
«+ .CHROOCOCCACEAE
0 ....ANACYSTIS

om

O O O omo ©O ©

NOTE: E - ESTIMATED DOMINANT ORGANISM; NOT ACTUALLY COUNTED

COMMON NAME
GREEN ALGAE

PLACODERM DESMIDS

DIATOMS
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE
COCCOID

O - OBSERVED ORGANISM; NOT ACTUALLY COUNTED

SAMPLING METHOD: PLASTIC SLIDES, TIMED SAMPLING INTERVAL
ANALYSIS METHOD: SLIDE MOUNTING, 200-X MICROSCOPE

MAX

+

~V N
QoW

oMo ® ~NO® N o ~e~8 NN ~r N0 o
» e o o n ] * oo a0 .- oo s ae oo - e
NG B - @done

I ~NEOWSE NN ~NGe N AR

IR EKE]

MIN

SEPTEMBER

U D W s2EO0NwWD

cweEs VBEWVND
MR EREREEEEREEREEELELEX)
Ll URV RN wWoON -~ O EN--NE

VRV WeEwVMUnW E Y VY

195

MEAN

[ NV RV R PN~

ox >® N> oo [ NV RY ] Ve Ve
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IEEEER]



196 ST. CROIX RIVER BASIN
05344490 ST. CROIX RIVER AT PRESCOTT, WI

LOCATION.--Lat 44044'57", long 92°48'16", in SE 1/4 SE 1/4 sec.9, T.27 N., R.23 W., Pierce County, Hydrologic
Unit 07030005. Sampling site at U.S. Highway 10 bridge, 1,000 ft (305 m) upstream from mouth.

PERIOD OF RECORD.--February to September 1977.

COOPERATION.--Samples were collected by the Metropolitan Waste Control Commission, St. Paul, MN, and analyzed by
the U.S. Geological Survey. Twenty four hour-average water-discharge data were furnished by the Corps of
Engineers, St. Paul District, for St. Croix River at St. Croix Falls, WI, and Apple River at Sommerset, WI.

REMARKS.-~Water-discharge computed by adding 3.4% to the St. Croix River at St. Croix Falls, WI, and Apple River
at Sommerset, WI, discharges and adjusting for a 1-day lag.

WATER QUALITY OATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

SPE=
CIFIC
CON~ COLOR
DuCT- AIR (PLAT- D1S=
DIS~ ANCE PH TEMPER= TEMPER=  INUM- SOLVED
TIME CHARGE (MICRO- ATURE ATURE COBALT  OXYGEN
DATE (CFS) MHOS)  (UNITS) (DEG C) (OEG C)  UNITS)  (MG/L)
(00060) (00095) (00400) (00020) (00010) (00080) (00300)
FEB
E:... 0910 2040 306 7.6 .5 2,0 8 8.8
M
08..0 0845 1800 306 7.2 9.0 3.0 8 8.8
MAY
08,0, 0930 3840 190 8,2 14,0 14,0 13 6.6
ﬁs... 0955 3310 210 8,1 29.5 21,5 16 7.2
JUN
39... 0840 3140 205 8.4 19,0 24.0 25 8.8
JuL
1200 0943 4460 210 8.3 - 25.0 28 8.9
AUG
szo... 0915 2740 225 7.6 19,5 21.5 22 6.8
P
1Sees 1110 6490 190 7.1 21,0 21,0 60 6.4
018- OIS~
NON= DIS= SOLVED SUDIUM  SOLVED
PER- CAR= SOLVED MAG= DIS= AD= PO~
CENT HARD= BONATE CAL- NE= SOLVED SORP= TAS=
SATUR-  NESS HARD= cIum SIUM SODIUM PERCENT TION SIUM
ATION  (CA,MG)  NESS (CcA) (MG) (NA) SODIUM  RATIO (K)
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L)
€00301) (00900) (00902) (00915) (00925) (00930) (00932) (00931) (00935)
FEB
22400 65 140 6 34 13 4,5 7 2! 1.0
MAR
08,.. 67 130 6 34 12 4,1 6 .2 1.0
MAY
0., 65 100 13 26 9.3 3,5 7 2’ 1.5
2Se0e 84 100 14 27 9,0 3.4 7 o1 1.4
JUN
29,40 106 91 0 28 5.0 3.7 8 .2 1.1
JuL .
12400 109 110 14 27 11 4,3 8 .2 1.5
AUG :
30... 78 120 9 28 1 3.6 6 o1 1.1
SEP
15,40 73 90 0 23 7.9 2.8 6 o1 1.2
DIS=
LIS~ DIS~ SOLVED DIS~
ALKA= DIS= SOLVED  TOTAL SOLVED  SOLIDS  SULVED
LINITY  SOLVED  CHLO- FLUO= FLUD=- (RESI-  SOLIDS
AS SULFATE  RIDE RIDE RIDE DUE AT  (TONS  PHENOLS
CACO3 (S04) (cL) (F) (F) 180 C) PER

DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) DAY) (UG/L)
(00410) (00945) (00940) (00951) (00950) (70300) (70302) (32730)

FEB

22400 132 8,5 5.0 5.0 o1 163 704 10
MAR ‘

08,0 129 8,0 4,5 - o2 147 849 0
MAY

Odeee 90 11 4,3 o3 o1 118 1220 2

25,.. 90 14 4,0 - o1 134 1200 3
JUN

29,40 90 9.7 3.6 .2 o1 123 1040 4
JulL

12440 98 1 4.6 -- ol 132 1590 2
AUG

30, 110 8.0 3.7 2.9 o4 141 1040 2
SEP

1Seee 90 6.1 4,9 . ol 120 2100 S



DATE

FEB
22aav
MAY
04,..
JUN
29440
AUG
30,00

DATE

FEB
22400
MAY
04,40
JUN
2% e
AUG
30.ee

DATE

FEB
22000
AY

[ L P

2% e
AUG .
30...

TIME

0910
0930
0840
0915

D18=-
SOLVED
ALUM-
INUM

(AL)
(UG/L)

(01106)

20
20

TOTAL
COBALT

(co)
We/L)
(01037)

<50
<50

<50
<50

D18~
SOLVED
MERCURY

(HG)
(UG/L)
(71890)

.0
<5

ST.

CROIX RIVER BASIN
05344490 ST. CROIX RIVER AT PRESCOTT, WI-~Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER

DIS-
CHARGE
(CFS)

(00060)

2040
3840
3140
2740

TOTAL
ARSENIC

(AS)
(ue/L)
(et1002)

D18-
SOLVED
COBALT

(c0)
(UG/L)

(0103S)

o o o

TOTAL
MOLYB-
DENUM

(MO)
(u6/L)
(01062)

SPE~
CIFIC
CON=-
DUCT=-
ANCE
(MICRO=-
MHOS)
(00095)

306
190

205
225

DIS=-
SOLVED
ARSENIC

(AS)
(UG/L)
(01000)

TOTAL
COPPER
(cv)
(UG/L)
(01042)
<10
10
<10

<10

TOTAL
NICKEL
(NI)
(UG/L)
(01067)
<50
<50
<5¢

<50

PH

(UNITS)
(00400)

7.6
8.2
8.4

7.6

TOTAL
BARIUM

(BA)
(G6/L)
(01007)

300

DIs~
SOLVED
COPPER

(cv)
e/L)

(01040)

DIs-
SOLVED
NICKEL

(NI)
(UG/L)

(01065)

w o N N

AIR
TEMPER-
ATURE
(DEG C)
(00020)

)
14,0

19,0
19.5

DIS-
SOLVED
BARIUM

(BA)
(UG/sL)

(01005)

o o

TOTAL
IRON
(FE)

(UG/L)

(03045)

150
120

330

100

TOTAL
SELE~-
NIUM
(SE)
(uersi)
(01147)

TEMPER~
ATURE
(DEG C)
(00010)

2.0
14,0

24.0
21,5

TOTAL

BORON

(8)
(UG/L)
(01022)

50
30
70
80

DIS~
SOLVED

IRON

(FE)
(uG/L)
(01046)

10
30
40
100

DIS=-
SOLVED
SELE=

NIUM

(SE)
(UG/L)

(01145)

DIS~
SOLVED
OXYGEN
(MG/L)

(00300)

DIs=
SOLVED
BORON

(B)
(UG/L)
(01020)
20
30
40

40

TOTAL
LEAD
(PB)

(UG/L)

. (01051)
<100
100
<100

<100

TOTAL
SILVER
(AG)
(UG/L)
(01077)
<10
<10
<10

<10

PER=
CENT
SATUR=

ATION

(00301)

65
65
106
78

TOTAL
CAD=-
MIum
(co)

(uG/L)

(01027)

<10
<10
<10

<10

DIS=
SOLVED

LEAD

(PB)
(U6/7L)
(01049)

D18~
SOLVED
SILVER

(AG)
(UG/L)

(01075)

1977

TOTAL
FLUO=
RIDE
(F).
(MG/L)
(00951)

S.0
o3

.2

2.9

DIS~-
SOLVED
CAD=-
MIUM
co)
(UG/L)
(01025)

<1

0

TOTAL

MAN-
GANESE

(MN)
(UG/L)
(0105%)

60
30

20
150

TOTAL
ZINC
(IN)

(UG/L)

(01092)

D18~
SOLVED
FLUO=

RIDE

(F)
(MG/L)

(00950)

o1
ol

ol
4

TOTAL
CHRO-
MIUM
(CR)
(UG/L)
(01034)

0
10

[
20

DIS=-
SOLVED

MAN=
GANESE

(MN)
(U6/L)
(010S6)

40
10

[4
40

DIS~-
SOLVED

ZINC

(ZN)
(ue/L)
(01090)

10

TOTAL
ALUM-
INUM
(AL)
(UG/L)
(01105)
50
20
40

50

DIS~
SOLVED
CHRO=-

MIUM

(CR)
(UG/L)

(01030)

TOTAL
MERCURY
(HG)
[(U-728]
(71900)
.1
<5
o7

<.5

CYANIDE

(00720)

.00
.00
.00

' .00

197



198 MISSISSIPPI RIVER MAIN STEM

05344500 MISSISSIPPI RIVER AT PRESCOTT, WI

LOCATION.--Lat 440441457, 1ong 92°48t00",
on left bank at Prescott, 200 ft (61 m) downstream from St. Croix River, 300 ft (91 m) south of Chicago,
Burlington & Quincy Railroad bridge, 800 ft (244 m) south of bridge on U.S. Highway 10, and at mile 811.4
(1,306 km) upstream from Ohio River.

DRAINAGE AREA.--44,800 mi2 (116,000 km?), approximately.
PERIOD OF RECORD.--June 1928 to ourrent year.

REVISED RECORDS.--WSP 1508: 1941. WRD MN-T4: 1973.

GAGE.--Water-stage recorder. Datum of gage is 649.50 ft (197.97 m) above mean sea level. Prior to Aug. 2,
1932, nonrecording gage at railroad bridge 300 ft (91 m) upstream at following datums: June 3, 1928, to
Sept. 30, 1929, 19.27 ft (5.873 m) higher; Oct. 1, 1929, to Sept. 30, 1930, 17.68 ft (5.389 m) higher;
Oct. 1, 1930, to Aug. 1, 1932, 19.28 ft (5.877 m) higher. Aug. 2, 1932, to Oect. 30, 1938, water-stage
recorder at present site at datum 19.28 ft (5.877 m) higher; Nov. 1, 1938, to Sept. 7, 1971, water-stage
recorder at present site at datum 50.00 ft (15.240 m) lower. Auxiliary water-stage recorder 10.7 mi
(17.2 km) downstream from base gage.

REMARKS.--Records good. Some regulation by reservoirs, navigation dams, and powerplants at low and medium
stages. Flood flow not materially affected by artificial storage.

AVERAGE DISCHARGE.--49 years, 16,100 re3/s (456 m3/s), 4,88 in/yr (124 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum d§scharge, 258,000 ft3/s (6,460 m3/s) Apr. 18,
ft (13.1%0 m); minimum daily, 1,380 ft3/s (39.1 m2/s) July 13, 1940; minimum gage height,
Aug. 29, 1934, present datum.

EXTREMES FOR CURRENT YEAR.z-Maximum discharge, 26,100 rt3/s (739 m3/s) Sept. 30,
minimum daily, 3,010 f£t3/s (85.2 m3/s) Nov. 15, minimum gage height, 24.00 ft

DISCHARGE, IN CUBIC FEET PER SECUNU, WATER YEAR UCTUBEKR 1976 TU SEPTEMBER 1977
MEAN VALUES

in see.9, T.26 N., R.20 W., Pierce County, Hydrologic Unit 07010206,

1965, gage height, 43.11
15.08 ft (4.596 m)

age height, 26.99 ft (8.227 m);
7.315 m) Jan. 8, Feb. 17, 18

DAY ocT NV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 3330 3930 3060 3480 3780 4230 15500 11900 8940 7130 5600 16300
2 3410 4020 4390 3400 3840 4440 14900 10800 10200 7870 5630 16200
3 3060 3480 3390 3290 3640 4160 15000 10200 11400 9260 5700 17500
4 3020 4230 3050 3470 3800 4460 15000 9520 12300 10900 6080 18800
- 3190 4340 3090 3960 4020 4300 14100 8540 12800 9610 5730 19400
6 3490 3780 3390 3590 3650 4200 14000 3030 12600 107060 5470 19000
7 3490 3770 3430 3950 30060 4200 12600 8870 11800 13400 5400 17400
8 3620 4210 - 3720 3680 3560 4120 11700 8950 11100 13300 5200 16800
9 3560 3470 3570 3730 3740 4900 11200 9030 10600 11800 5070 16400
10 3300 4130 3400 3540 3860 6920 10600 8880 10500 11200 5380 15900
11 3360 4450 3600 3650 3870 7780 10400 8460 9000 10300 4530 15200
12 3380 4420 3410 3550 4000 11700 9860 7780 8820 9560 4760 14800
13 3320 3730 3600 3500 4160 14000 10200 7610 8340 10300 4380 14800
14 3320 3520 3740 3440 3880 15100 11200 7940 7980 8760 4200 14600
15 3890 3010 3950 3750 4010 15800 11000 7400 8210 8710 4200 14100
16 3710 3660 3559 3710 4100 16800 11300 7000 9210 8740 4450 13100
17 3670 4020 3810 3110 4510 17800 12000 6720 9590 7400 3920 12400
18 3590 4100 3910 3450 3900 19000 12000 6480 9230 7000 4330 12000
19 3550 3740 4230 3760 4950 19600 12100 6670 10100 6500 4630 11800
20 3780 4100 3610 3280 4050 19200 12000 7220 11800 5870 3870 11900
21 4480 4200 3290 3530 4050 18300 12200 6960 12700 6700 3900 11100
22 3770 4100 3420 3600 4100 17900 13900 6970 13000 5900 4000 10500
23 3810 3960 396y 3650 4150 17600 14700 6950 12700 6040 4020 12000
24 3710 3930 3600 3700 4660 17400 14500 6940 11800 6200 3630 15400
2s 3850 3750 3970 3780 4910 15600 14300 7580 10300 6200 3590 14000
26 4210 3980 3860 3920 4490 15500 14200 7530 9600 16280 3520 15600
27 3890 3880 3640 3660 4400 15%00 14500 9150 9790 5670 3400 17400
28 3880 3360 3549 3310 4300 16000 13600 8350 10400 16110 4500 21100
29 3970 3660 3980 3320 ——— 15000 12900 7940 10100 5820 7000 24500
30 3880 3300 3870 3330 htd 15200 12600 7980 8750 5550 10100 25400
31 4210 .- 3660 3600 - 15100 ——— 7690 —-—— 5600 19700 L
TOTAL 112700 116230 112090 110690 112940 382210 384060 253440 313660 254380 165890 475400
MEAw 3635 = =N 3635 3571 4034 12330 12800 8175 10460 8206 5351 15850
MAX 4480 4450 4390 3960 4910 19600 15500 11900 13000 13400 19700 25400
MIN 3020 3010 3050 3110 3560 4120 9860 6480 7980 5550 3400 10500
CFSM .08 <09 .08 .08 .09 28 29 .18 .23 .18 .12 «35
IN. .09 <10 .09 .09 .09 .32 .32 .21 .26 .21 .14 <39
CAL YR 1976 TOTAL 3777340 MEAN 10320 MAX 72200 MIN 2500 CFsm .23 IN 3.14
WTR YR 1977 TOTAL 2794290 MEAN 7656 MAX 25400 MIN 3010 CFSm .17 In 2.32



MISSISSIPPI RIVER MAIN STEM 199
05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING MN
LOCATION.~<Lat 44°36'36", long 92°36'36", in SW 1/4 NW 1/4 sec.10, T.113 N., R.15 W., Goodhue County, Hydrologie
Unit 07040001, on right bank on downstream side of dam, 5 mi (8 km) northwest of Red Wing, and at mile 796.7
(1,282 km) upstream from -Ohio River.
DRAINAGE AREA.--46,600 ni? (120,700 kmz), approximately.
PERIOD OF RECORD.--Water years 1969 to ourrent year.
PERIOD OF DAILY RECORD.-~
SPECIFIC CONDUCTANCE: May 1976 to current year.
pH: May 1976 to current year.
WATER TEMPERATURES: August 1969 to current year.
DISSOLVED OXYGEN: May 1976 to current year.
INSTRUMENTATION.~--Water temperature recorder since August 1969, water quality monitor since May 1976.
COOPERATION.~~Discharge data furnished by the St. Paul District, Corps of Engineers.
EXTREMES FOR PERIOD OF DAILY RECORD,--
HATE? gEMPERATURES: Maximum daily, 30.5°C July 19, 1977; minimum daily, 0.0°C several days during the winter
period.

EXTREMES FOR CURRENT YEAR.-~
WATER TEMPERATURES: Maximum daily, 30.5°C July 19, 1977; minimum daily, 0.0°C several days during the winter

period.
WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977
SPE=
CIFIC
CON~ COLOR PER~
DUCT~ AIR (PLAT=~ TUR= DIS= CENT HARD=
DIS~ ANCE PH TEMPER= TEMPER= INUM=- BID= SULVED SATUR= NESS
TIME CHARGE (MICRO=- ATURE ATURE COBALTY Ivy OXYGEN ATION (CA,MG)
DATE (CFS) MHOS) (UNITS) (DEG €C) (DEG C) UNITS) {(JTU) (MG/L) (MG/L)
€00060) (00095) (€00400) (00020) (00010) (00080) (00070) (00300) (00301) (00900)
ocT
12440 0735 3130 sa1 8.4 13.0 15,0 35 10 11.1 112 170
NOV
0R2esne 0725 4000 a0 8.7 11.0 9.0 18 10 15,0 133 170
DEC
07,0 0740 3180 500 8,0 -8.0 1.0 14 8 11.2 81 190
SEP
15,00 1110 13600 190 7.1 21.0 21.0 60 -- 6.4 73 90
DIS=~ DIS=
NON= DIS= SOLVED SODIUM SOLVED DIS= DIS=
CAR=~ SOLVED MAG= 018~ AD= PO- ALKA= DIS=- SOLVED SOLVED
BONATE CAL= NE~ SOLVEO SORP= TAS= LINITY SOLVED CHLO=- FLUO=
HARD=~ CIum SIuM SODIUM PERCENT TION SIuM AS SULFATE RIOE RIDE
NESS (CA) (MG) (NA) SODIUM RATIO K) CACO3 (S04) (cL) (F)
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
€00902) (00915) (00925) (00930) (00932) (00931) (00935) (00410) (00945) (00940) (00950)
ocr
12¢0e 24 40 17 7 23 9 24 146 26 37 11
NOV
02... 22 40 18 21 20 .7 2.7 152 30 25 .3
DEC
0740 21 46 19 21 19 .7 2.6 172 29 31 o2
SEP
1Seee 0 23 7.9 2.8 6 .1 1,2 90 6.1 4,9 .1

DIS~ DIS= TOTAL DIS=

SOLVED DIS= TOTAL TOTAL SOLVED KJEL= SOL=-

SOLIDS " SOLVED DIS= DIS=- NITRITE AMMONIA AMMONIA DAHL VED~

(RESI=~ SOLIDS Sus= SOLVEQ SOLVED PLUS NITRO= NITRO= NITRO= PHOS=

OUE AT C(TONS PENDED NITRATE NITRITE NITRATE GEN GEN GEN PHORUS PHENOLS
180 C) PER SOLIDS (N) (N) (N) (N) (N) (N} (P)

DATE (MG/L) DAY) (MG/L) (M6/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) ue/L)
(70300) (70302) (70299) (00618) (00613) (00630) (00610) (00608) (00625) (00666) (32730)

ocT

12... 305 2580 29 48 46 «96 +05 .03 1.5 .27 2
NOV

02000 251 2710 34 .42 .04 I.1 .01 001 1.9 .11 2
DEC

07400 253 2170 10 .47 .02 .51 1.4 1.4 2.0 .23 2
SEP

15.e. 120 4410 - - - - - - - - 5
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WATER QUALITY DATA, WATER YEAR OCTOBER 1976 TO SEPTEMBER 1977

1145 : 180

MISSISSIPPI RIVER MAIN
05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3,

STEM

NEAR RED WING, MN--Continued

SPE=
CIFIC RIS~
CON= PER-  TOTAL  SOLVED  TOTAL
ouUCT=- AIR DIS- CENT  FLUO-  FLUO=-  ALUM=-
DIS-  ANCE PH  TEMPER- TEMPER-  SOLVED SATUR-  RIDE RIDE  INUM
TIME  CHARGE (MICRO= ATURE  ATURE  OXYGEN  ATION (F) (F) (AL)
DATE (CFS)  MHDS)  (UNITS) (DEG C) (DEG C)  (MG/L) (MG/L)  (MG/L)  (UG/L)
(00060) (00095) (00400) (00020) (00010) (00300) (00301) (00951) (00950) (01105)
FEB
;g... 0730 3440 555 7.5 ~4.0 .0 7.6 54 1.9 3 60
A
05... 0725 14800 365 7.9 -1.0 4.0 1.7 9t S .2 210
JUN
02..4 0845 7800 4s5 8.3 21,0 22,0 7.9 92 o8 3 360
AUG
02...  0B53 4670 385 8.2 20.5 24,5 7.5 91 o4 .3 230
018 DIS- oIS~
SOLVED D18~ DIS~- pIS-  TOTAL  SOLVED  TOTAL  SOLVED
ALUM=  TOTAL  SOLVED  TOTAL  SOLVED TOTAL  SOLVED  CAD= CAD~- CHRD=  CHRO=
INUM  ARSENIC ARSENIC  BARIUM  BARIUM  BORON  BORON MIUM MIUM MIUM MIUM
(AL) (AS) (AS) (84) (84) (8) (8) (cp) (co) (CR) (CR)
DATE (UG/L)  (UB/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(01106) (01002) (01000) (01007) (01005) (01022) (01020) (01027) (01025) (01034) (01030)
FEB
10000 0 0 0 0 0 130 100 <10 2 0 0
APR
05... 30 2 0 0 0 80 80 <10 2 0 0
JuN
02.., 10 2 1 100 100 110 90 <10 0 10 0
AUG
02,4 0 3 3 300 200 150 90 <10 0 ] ]
OIS=
. OIS~ DIS- DIS~- DIS=  TOTAL  SOLVED
TOTAL  SOLVED  TOTAL  SOLVED  TOTAL  SOLVED TOTAL  SOLVED  MAN=- MAN=  TOTAL
COBALT  COBALT COPPER  COPPER  IRON IRON LEAD LEAD  GANESE  GANESE MERCURY
(C0) (C0) (cu) (cv) (FE) (FE) (PB) (PB) (MN) (MN) (HG)
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
(01037) (01035) (01042) (01040) (01045) (01046) (01051) (01049) (01055) (01056) (71900)
FEB :
A;g... <S0 1 <10 6 250 50 <100 7 170 150 .0
0S... <50 0 <10 4 660 100 <100 1 130 80 .0
JuN
02... <50 0 <10 1 460 20 <100 1 140 0 .0
AUG
02,., <50 o <10 2 500 70 <100 2 110 0 .0
DIS=
0IS=  TOTAL DIS=  TOTAL  SOLVED DIS~ D18~
SOLVED  MOLYB-  TOTAL  SOLVED SELE-  SELE=  TOTAL  SOLVED TOTAL  SOLVED
MERCURY  DENUM  NICKEL  NICKEL  NIum NIUM . SILVER SILVER  ZINC ZINC  CYANIDE
(HG) (M0) (NI) (NI) (SE) (SE) (AG) (A6) (2N (ZN) (CN)
DATE (e/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UB/L)  (MG/L)
(71890) (01062) (01067) (01065) (01147) (01145) (01077) (01075) (01092) (01090) (00720)
FEB
10400 .0 0 <50 9 1 1 <10 0 20 20 .02
APR
05,.. .0 2 <50 4 1 1 <10 0 1o 10 1.0
JUN
02,.. .0 2 50 5 0 0 <10 0 20 20 .00
AUG
02... .0 0 <50 7 1 1 <10 0 40 4 .00
TOTAL DIS~ Sus- DIS~- sus= D1s~ sus-
TOTAL NON-  SOLVED  PENDED  SOLVED  PENDED  SULVED  PEnDED  DIS-
FILT=  FILT=  GROSS  GROSS  GRDSS  GROSS  GROSS  GRUSS  SOLVED
RABLE ~ RABLE  ALPHA  ALPHA BETA BETA BETA BETA  RA=226
RESIDUE RESIDUE AS AS as AS  AS SH90 AS SR90  (RADON
TIME U=NAT,  U=NAT., CS=137 CS=137 /Y90 /Y90 METHOD)
DATE (MG/L)  (MG/L)  (UB/L)  (U6/L)  (PC/L)  (PL/L)  (PC/L) « (PC/L)  (PC/L)
(00515)  (00530) (80030) (80040) (03515) (03S16) (BOOSO) | (80060) (09511)
sep 1
29... 23 <2.0 1.3 13 14 S U ¥ .12
1
|

|

|
\

|
J
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05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MN--Continued

MISSISSIPPI RIVER MAIN STEM

SPECIFIC CONDUCTANCE (MICROMHUS/CM AT 25 DEG. C), WATER YEAR UCTUBER 1976 TO SEPTEMBSER 1977

MAX

486
484
48s
477

479
488

496

394
387

400

437

MIN

FEBRUARY

479
474
472
470

473
476
484
490
480

JUNE

351
356
363
356
345

337

MEAN

483

371

MAX

441
408

405
392
348
327
316

307
299
296
315
312

311
320
327
326
328
332

356

302
358
358
359
359

358
354
350
344
3ui

347
339
348
347
348

361
353
364
366
386
381

MEN

292
306
308

309
310
321
314
312
319

398

347

353
347
349
349
345

341
348
350
329
3e3

326
3¢ee
333
339
342

350
329
352
337
334
370

MEAN

4ue

429
400

398
369
333
32
309

301
296
293
310
310

310
314
325
318
316
324

414

350

357
355
352
354
353

3us
351
340
338
336

338
330
342
343
344

349
340
359
357
375
376

334

338
341
337
340
349

356
355

3607

373
303
384
372
304

363
374
378
309
353

339
347
348
341
340

376
37v
30
341
34y

341
338
331
330
329

317
353
358
305
381

378
380
372
372
380

384
384
371
374
376

381
377
388
409
404
471

MEN
APRIL

332
319
319
3eS
327

330
333
327
330
339

344
347
351
348
358

356
370
370
356
359

355
365
367
352
336

333
339
339
356
333

AUGUST

319
273
277
332
334

323
321
323
319
314

309
307
349
348
365

366
367
362
361
366

376
366
358
361
304

373
371
366
391
391
304

MEAN

337
329
323
328
331

337
337
331
334
345

351
351
352
357
363

365
379
373
365
361

359
370
373
360
345

335
343
343
339
338

355
342
290
337
337

331
330
327
324
319

313
329
354
353
371

376
373
366
367
374

380
375
364
366
372

3717
374
373
400
398
409

MAX

342
339
343
35¢
352

359
363
355
362
353

363
370
377
397
395

391
392
377
372
369

365
361
370
367
304

348
343
343
3ud
349
351

483
415
361
328
309

310
3ie6
311
310
305

300
297
298
299
294

296
290
295
301
305

303
295
287
303
300

285
263
243
221
224

MIN
MAY

334
330
332
341
342

336
340
307
339
314

316
353
292
376
3606

384
347
365
363
353

353
348
353
354
349

337
333
331
332
334
338

SEPTEMBER

386
355
319
299
295

298
305
301
298
297

292
29¢e
293
29%
290

286
287
288
294
298

284
267
273
275
281

2o4
242
209
212
221

201

HMEAN

338
335
339
346
348

351
350
340
351
355

347
360
362
386
387

388
370
371
368
361

359
353
359
361
355

342
338
338
337
340
344

424
375
35
315
304

304
309
397
302
302

296
295
296
297
293

291
289
291
298
300

e9e
279
280
283
289

275
253
223
216
223
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05344980 MISSISSIPPI RIVER AT LOCK AND DAM 3, NEAR RED WING, MN--Continued

PH (UNITS), WATER YEAR OCTOBER 1976 TU SEPTEMBER 1977

MIN MEAN

MAX

MIN MEAN

MAX

MIN MEAN

MAX

MIN MEAN

MAX

DAYy

MAY

APRIL

MARCH

FEBRUARY

coco
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